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ABSTRACT OF THESIS 
 
 
THE LINKS BETWEEN GULF OF MEXICO SEAFLOOR CHARACTERISTICS AND 
PETROLEUM HYDROCARBONS FOLLOWING THE DEEPWATER HORIZON OIL 
SPILL 
 
The Gulf of Mexico (GoMx) is among the most productive regions for offshore oil 
and natural gas recovery. In 2010, the Deepwater Horizon (DWH) drilling rig exploded, 
burned for three days, sank, and released over 4 million barrels of oil in the subsequent 84 
days before it was capped. Some oil was buoyant enough to float to the ocean surface, 
where some was removed via a myriad techniques. Importantly, a plume of oil remained 
suspended in the water column at approximately 1,100 m water depth, where it drove a 
marine snow event, and deposited large quantities of oil on the seafloor.  
The northern GoMx seafloor is complex and dynamic. Submarine canyons, 
mounds, channels, and salt domes dominate the seafloor along the continental slope 
surrounding the DWH well. Using high-resolution bathymetric data, variables derived to 
characterize the seafloor (water depth, distance, slope, and aspect), and spatial relationships 
between seafloor stations and the DWH well, relationships between concentrations, fluxes 
and inventories of polycyclic aromatic hydrocarbons, and other seafloor variables were 
hypothesized to be statistically significantly related. The most significant seafloor 
characteristic to predict distributions was water depth, followed by distance, relative 
aspect, and slope. 
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  INTRODUCTION 
1.1 Overview 
 The Gulf of Mexico (GoMx) is one of the most productive regions globally for 
offshore oil and natural gas exploration and recovery (Thibodeaux et al. 2011; Nixon et al. 
2016). Technological advancements in the discovery and recovery of oil over the last 
several decades have allowed for deep underwater drilling and exploration (Nixon et al. 
2016). The environmental impacts associated with offshore oil exploration and recovery 
include spills of various magnitudes and from a variety of sources, including ships, surface 
rigs, transport pipelines, and wells (e.g., MacDonald et al. 2003; Mitra and Bianchi 2003; 
Overton et al. 2004; Vonk et al. 2015; Adhikari et al. 2016; Duan et al. 2018). 
 In April 2010, the 10-year old semi-submersible drilling rig Deepwater Horizon 
(DWH) exploded, then burned for three days, and finally sank, rupturing the riser and the 
blowout protector on the seafloor. While drilling an exploration well located approximately 
64 km off the coast of Louisiana at a water depth of ~1,500 m in the Macondo Prospect, 
inside Mississippi Canyon Block 252 (MC252), high-pressured methane gas expanded into 
the riser, ignited inside the DWH rig and exploded, killing 11 people (Turner et al. 2014). 
The DWH was owned by Transocean and was chartered to British Petroleum (BP) at the 
time of the accident. Unlike most other oil spills in history, DWH was unique because it 
occurred in the deepwater, a setting which produced many challenges in terms of stopping 
the spill, and in attempts to determine the behavior, distribution, and fate of the released 
oil. 
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1.2  Gulf of Mexico Seafloor 
The bathymetry of the GoMx is complex and dynamic. Starting in 1966, the Woods 
Hole Oceanographic Institute (WHOI) and the U.S. Geological Survey (USGS) began 
studying the GoMx seafloor (Uchupi 1967). This exploration lead to the creation of 
bathymetric charts and classifications of provinces (Figure 1). Uchupi (1967) classified the 
GoMx into two major provinces, a carbonate province to the east, and a terrigenous 
(siliciclastic) province to the west. The GoMx was further classified into: (1) the 
continental shelf, consisting of eight shelves and platforms, the Straits of Florida, and Blake 
Plateau, (2) the continental slope, (3) the continental rise, and (4) the Sigsbee Abyssal Plain 
(Uchupi 1967). 
 
Figure 1 Provinces of the Gulf of Mexico (Uchupi 1967). 
 
Throughout the next few decades, several mapping studies were published on the 
GoMx seafloor. Martin (1978) and Diegal et al. (1995) mapped the area of the present 
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study, which extends from the western edge of the DeSoto Canyon to the western side of 
the Mississippi Canyon. This region was further described by Gardner et al. (2001) as 
having a shelf that was relatively broad and smooth, and gently sloped toward the shelf 
break. Slopes on the shelf range from ~0.03° to 1.2° until the shelf break, where slopes can 
range from 0.53° to > 5° (Gardner et al. 2001). Canyons, valleys, and broad reentrants cut 
through the shelf break and create a sharp transition between the upper and outer shelves 
(Gardner et al. 2001). The bathymetry of the outer shelf and upper slope was mapped in 
the early 1990s and were found to be areas scattered with pinnacles, large bedforms rising 
> 10 m above the surrounding area, scarps, salt domes, slumps, and ridges (Gardner et al. 
2001).  
The bathymetry of the semi-enclosed GoMx is also influenced by currents, both 
bottom and surface, similar to those found in larger ocean basins (Uchupi 1967; Leipper 
1970). Entering through the Yucatan Channel and exiting through the Florida Straits, the 
Loop Current dominates the eastern GoMx basin and moves similarly to the Gulf Stream 
in the northern Atlantic Ocean (Leipper 1970; Hamilton 1990). Occasionally, large anti-
cyclonic eddies will spin off moving northward and then begin to fade moving westward 
(Leipper 1970). Although these currents are important oceanographic processes and have 
been linked to the distribution of DWH oil (Lui et al. 2011; Walker et al. 2011), they were 
not included in this study given its focus on seafloor variability. In addition to currents, 
numerous submarine canyons, channels, salt domes, mounds, ridges and troughs, gravity 
faults, and knolls dominate the seafloor, particularly on the slope, and can make sediment 
core sampling difficult (e.g., Uchupi 1967; Gardner et al. 2001; Macelloni et al. 2010; 
Turnewitsch et al. 2013).  
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Starting in the early 1990’s, use of side scan sonar provided the first views of the 
northeastern part of the GoMx seafloor, south of Alabama and Mississippi. This technology 
did initially have some disadvantages, including inaccurate bathymetric data, poor 
georeferencing, an inability to calibrate backscatter, and problems with aspect ratio 
(Gardner et al. 2001). Early side scan sonar also lacked the ability to obtain depth 
information, and typically employed a single beam of sound during each pass, which left 
large gaps in the data collected. The introduction of multi-beam swath systems, usually 
mounted to the bottom of a ship’s hull, allowed multiple beams of sound in the shape of a 
fan to pass over an area of seafloor to collect depth information and reduced data gaps 
(Amante et al. 2018). Bathymetric maps have continued to improve as technology 
improves. Most recently, the U.S. Bureau of Ocean Energy and Management (BOEM) 
released a high-resolution bathymetric map of the northern GoMx, which is comprised of 
3D surveys collected since 1998 and mosaicked together. These high-resolution maps have 
improved our understanding of the seafloor, as well as improving navigation and resource 
and habitat mapping (Amante et al. 2018).  
1.3  Deepwater Horizon (DWH) Oil Spill 
The DWH oil spill began on April 20, 2010 and ended 84 days later on July 15, 2010 
when the well was capped. More than 4 million barrels (636 million liters) of oil was 
released into the GoMx and covered some 62,159 km2 of the ocean’s surface (Romero et 
al. 2015). The leak originated at ~1,500 m water depth, and subsequent research has 
estimated peak flow of oil at 1.55 x 107 L day-1 (e.g., Crone and Tolstoy 2010; McNutt et 
al. 2012; Sammarco et al. 2013; Chanton et al. 2015). It has been estimated that 
approximately 60% of the oil reached the ocean surface, where it was subjected to a myriad 
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of physical, chemical and biological processes (e.g., Ramseur 2010; Socolofsky et al. 2011; 
Brooks et al. 2015; Wade et al. 2015). 
1.4 Oil Plume and Marine Snow Formation 
In addition to (but distinct from) oil that reached the ocean surface was a mid-water 
column (~1,000 – 1,200 m depth) hydrocarbon plume, some 35 km long and trending 
southwest from the well site, which was documented and characterized by several teams 
of researchers, including Camilli et al. (2010), Diercks et al. (2010), Hazen et al. (2010), 
Socolofsky et al. (2011) and Spier et al. (2013), Valentine et al. (2014). This plume 
consisted primarily of light hydrocarbons and some light aromatic components based on 
colored dissolved organic matter (CDOM) fluorescence data (Diercks et al. 2010), a 
composition consistent with the oil leaking from the well (Reddy et al. 2011). Further 
studies confirmed the presence of the hydrocarbon plume using measurements of hopanes 
(Valentine et al. 2014), hydrocarbon fractionations (Socolofsky et al. 2011), and dissolved 
oxygen concentrations (Hazen et al. 2010; Kessler et al. 2011).  
Experimental results reconstructing hydrocarbon plumes in the laboratory suggest 
that interactions between microbial, bacterial, phytoplankton, and zooplankton 
communities with the plume likely led to the creation of an oil-induced marine snow event 
(MSE) (Passow et al. 2012; Brooks et al. 2015). Marine snow consists of particles > 0.5 
mm in diameter, and includes organic and inorganic matter derived from bacteria, 
phytoplankton, and zooplankton (including detritus, bio-minerals, fecal pellets, and 
feeding structures), and other debris found in surface waters (Figure 2) (Passow et al. 2012; 
Daly et al. 2016; Yan et al. 2016). The organisms comprising these ecological communities 
incorporated oil droplets into their feeding structures, mucus threads, and various 
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aggregates, which increased marine snow densities (the formation of marine snow was a 
contemporaneous process – linked to the hydrocarbon plume), allowing these materials to 
sink rapidly to the seafloor (e.g., Passow et al. 2012; Daly et al. 2016; Yan et al. 2016).  
 
Figure 2 Oil induced marine snow formation mechanisms, particle dynamics, and 
deposition on the seafloor. Modified from Marine Oil Snow Sedimentation and 
Flocculent Accumulation (MOSSFA) Steering Committee 2013. 
 
Marine snow acts as a link between surface (or mid-water column) waters and the 
seafloor, and is capable of efficiently scavenging dissolved or suspended substances, 
including hydrocarbons, and transporting them to the seafloor (e.g., Alldredge and Silver, 
1988; Passow et al. 2001; De La Rocha et al. 2008; Yan et al. 2016; Wirth et al., 2018). 
These particles can also collide with each other and other particles, remain attached to 
larger particles, or may be large enough to be transported downward under the force of 
gravity (Passow et al. 2012; Yan et al. 2016). Marine snow has been shown to be an 
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important source of oil-laden sediments to the seafloor (e.g., Vonk et al. 2015; Yan et al. 
2016; Passow and Ziervogel 2016). Brooks et al. (2015) and Chanton et al. (2015) 
provided evidence of the rapid deposition of these particulates and oil, collectively 
deemed a “dirty blizzard”, which produced a 3.8 – 5.0 cm thick, reddish brown layer on 
the GoMx seafloor surface within 10 km of the well. This material was coined as 
MOSSFA (Lehr et al. 2010) and was attributed as the primary driver of increased 
sediment mass accumulation rates, 4 – 10 times more than the average range of 0.02 – 
0.56 g cm-2 yr-1 (Brooks et al. 2015; Chanton et al. 2015). Yeager et al. (2004) reported 
pre-spill 210Pb based sediment accumulation rates (linear and mass-based) near the study 
area ranging from 0.07 – 0.10 cm y-1, and 0.03 – 0.05 g cm2 yr-1, respectively. Adhikari et 
al. (2016) reported post-spill sediment accumulation rates near the study area, using 210Pb 
as well, that ranged from 0.03 – 0.45 cm y-1. This MOSSFA has also been associated with 
increased sedimentation of total polycyclic aromatic hydrocarbons (TPAH) to the 
seafloor by a factor of three (Romero et al. 2015; Schwing et al. 2017). There is lack of 
data on pre-DWH PAH fluxes. Using 210Pb based sediment accumulation rates (0.03 – 
0.45 cm y-1), Adhikari et al. (2016) reported PAH fluxes (∑PAH43 – sum of 43 PAH 
compounds) to sediments near the study site that ranged from 6 – 55 ng cm-2 y-1. Schwing 
et al. (2017) reported unsupported or excess 210Pb (210Pbxs) seafloor fluxes and inventory 
data that showed no significant increases in 210Pbxs fluxes between 1900 and 2009, but 
did show a significant increase in 210Pbxs fluxes between 2010 and 2013, which they 
suggested was from MOSSFA produced by the DWH event. Schwing et al. (2017) 
suggested that before the DWH, the fluxes of 210Pbxs primarily increased with water depth 
and that bathymetric features acted as a “control” of the fluxes.  
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 Based on unsupported or excess 234Th (234Thxs) penetration depths, and an 
apparent lack of vertical mixing, deposition of these marine snow particulates lasted 4 – 5 
months after the oil spill ceased (Brooks et al. 2015). Elevated concentrations of TPAHs 
and total petroleum hydrocarbons (TPHs) in seafloor sediments were confirmed by initial 
observations (deep fluorescence and beam attenuation anomalies) made approximately 
three weeks after the oil spill initiated (Diercks et al. 2010). Deep fluorescence measured 
the colored dissolved organic matter (CDOM), whereas the beam attenuation anomalies 
measured the absorption or reflection of light throughout the water column (Diercks et al. 
2010). Unsurprisingly, the highest concentrations of TPAHs and TPHs were found within 
the immediate vicinity of the well (~ 50 km) (Sammarco et al. 2013). 
1.5 Total Polycyclic Aromatic Hydrocarbons (TPAH) and Total Petroleum 
Hydrocarbons (TPH) 
Crude oil, the most abundant fraction of oil released by the DWH event, consists 
of ~17,000 organic compounds, each with varying levels of toxicity, density, volatility, and 
solubility in seawater (Sammarco et al. 2013; Abdel-Shafy and Mansour 2016). On 
average, 95,500 tons of oil enter the GoMx each year, and is derived from: (1) natural seeps 
(73%), (2) oil combustion by-products (16%), (3) transportation activities (4%), and (4) oil 
and natural gas extraction (3%) (Ocean Studies Board and Marine Board 2003; Romero et 
al. 2015). Components of DWH oil included environmentally persistent and toxic 
compounds, including PAHs, and various types of hydrocarbons in aqueous, gas, and 
particulate phases (Romero et al. 2015).  
PAHs occur naturally, but are also produced by various industrial processes, and 
are common in Earth surface environments (e.g., Arzayus et al. 2002; MOSSFA 2013; 
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Abdel-Shafy and Mansour 2016; Adhikari et al. 2016). Natural sources of PAHs include 
(1) incomplete combustion of organic materials, including wood, oil, and coal (pyrogenic), 
(2) natural losses or seepages from petroleum or coal deposits (petrogenic), (3) bacterial 
and algal synthesis (biologic), (4) erosion of sedimentary rocks containing hydrocarbons 
(petrogenic), and (5) the breakdown of vegetative litter (biologic) (e.g., Blumer 1976; 
Kennicutt 1988; Arzayus et al. 2002; Abdel-Shafy and Mansour 2016). Anthropogenic 
sources of PAHs include incomplete combustion in industrial processes, such as coal 
gasification or liquefaction, automotive emissions, and exhaust from aircraft, oil spills, 
sewage sludge, residential heating, coal-tar pitch and asphalt manufacturing, and carbon 
black, a material produced by the incomplete combustion of heavy petroleum products 
(NRC 2003; Mitra and Bianchi 2003; Abdel-Shafy and Mansour 2016). PAHs, along with 
volatile organic compounds (VOCs – hexane, heptane, octane, nonane; BTEXs – benzene, 
toluene, ethylbenzenes, xylene), can be dissolved in water, and are some of the most toxic 
compounds in crude oil (Wolfe et al. 1994; Arzayus et al. 2002; Sammarco et al. 2013). 
These toxic compounds are known to have strong, positive associations with organic 
carbon and fine grained sediment (silt and clays) (Kim et al. 1999; Evans et al. 1990; Wang 
et al. 2014). 
1.6 Oil Distribution 
The distribution and fates of petroleum hydrocarbons in the ocean can be influenced 
by three major types of processes: (1) human interventions, (2) natural processes, and (3) 
other. The Oil Budget Calculator Science and Engineering Team reported that human 
intervention (actions) to remove oil from the ocean and impacted coastlines included in 
situ burning of surface oil (5%), skimming of oil from the ocean surface (3%), dispersing 
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oil chemically (16%), and direct recovery of oil from the well (17%) (Figure 3) (Ramseur 
2010; Boopathy et al. 2012; Chanton et al. 2015; Daly et al. 2016).  
 
Figure 3 Estimates of the fates of oil fractions from the total amount of oil released 
during the Deepwater Horizon event (Ramseur 2010). 
 
Since the DWH spill, estimated percentages of oil transported to the seafloor have 
varied. Valentine et al. (2014) used hopanes, a biomarker-tracer, to estimate that 1.8 – 
14.0% of the released oil was transported to the seafloor, while Chanton et al. (2015) 
estimated that percentage to be closer to 0.5 – 9% based on the distribution of radiocarbon 
in seafloor sediments. Mitigation efforts, similar to those performed during the Exxon 
Valdez oil spill (1989), included burning, skimming, and use of dispersants (Corexit 9500A 
at the surface, and Corexit EC9527 near the well) (Wolfe et al. 1994; Zuijdgeest and 
Huettel 2012; Daly et al. 2016), have added uncertainty to research focused on determining 
the fate of the oil, in addition to those uncertainties derived from natural processes 
(Ramseur 2010; Lui et al. 2011). The dominant natural processes responsible for removing 
DWH oil from the surface ocean and water column included evaporation and dissolution 
(24%); wind and waves (13%); and settling of oil to the seafloor (4%) (Ramseur 2010; 
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Chanton et al. 2015; Valentine et al. 2014). The amount of oil not accounted for by human 
interventions or natural processes, i.e., the “other” fraction (22%), represents a 
considerable volume (~880,000 barrels). Possible fates for this “other” fraction of oil 
include being transported to nearby coastlines, mixing with seafloor sediments near the 
well, degradation by microbial activity, and suspension and advection back into the water 
column (Ramseur 2010; Sammarco et al. 2013; Brooks et al. 2015). 
1.7  Hypothesis and Objectives 
The focus of this study was to learn about possible relationships among sediment 
accumulation rates, and TPAH and TPH concentrations and inventories in, and fluxes to 
the seafloor sediments, and the bathymetry of this part of the seafloor. The specific 
hypothesis is: 
H1: Seafloor characteristics, including canyons and valleys (slopes), distances from the 
well, water depth, and aspects relative to the well, will exhibit statistical relationships to 
values of sediment accumulation rates, TPAH and TPH concentrations, fluxes and 
inventories, particulate organic carbon (POC) concentrations, fluxes and inventories, 
210Pbxs fluxes and inventories, and average sediment grain size (d50).  
Objectives: Use high-resolution bathymetric data, physical properties of sediments, 
radiochemical, and geochemical data to determine at each core or sample location (sampled 
in either 2010, 2011):  
1. The bathymetric slope,  
2. The aspect relative to the well,  
3. Straight line distances from the well,  
4. Water depths,  
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5. Seafloor average grain size (d50) (0 – 1 cm),  
6. Linear- and mass-based sediment accumulation rates, and;  
7. Concentrations, fluxes and inventories for TPAH, TPH, 210Pbxs, and POC. 
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 RESEARCH METHODS 
2.1 Sediment Coring and BOEM Bathymetry 
 Short (~0.5 m) sediment cores were collected during oceanographic research 
cruises aboard the R/V Cape Hatteras in August 2010, and October 2011. Twenty-one 
(2010), and 26 (2011) sediment cores were collected using an Ocean Instruments Deep 
Sea Multi-Corer (MC-800). Sediment cores collected in 2011 consisted of 14 sites 
sampled in 2010 and 2011, as well as 12 additional sites that were not previously 
sampled. The duplicate sites sampled in 2011 were excluded from this study. All cores 
were extruded and sectioned at sea. Sediment samples designated for radiochemistry, 
POC, and grain size were sectioned at 0.5 cm intervals from 0 – 3 cm, at 1 cm intervals 
from 3 – 20 cm, at 2 cm intervals from 20 – 50 cm, and at 5 cm intervals thereafter. Wet 
sediment was placed into labeled Whirl-Saks, and stored at 4° C until transferred to the 
Sedimentary and Environmental Radiochemistry Research Laboratory (SER2L) at the 
University of Kentucky (UK). 
 Sediment samples designated for TPAH and TPH analyses were sectioned at 1 cm 
intervals from 0 – 10 cm, and at 2 cm intervals for the rest of the core. Wet sediment was 
placed into labeled, pre-cleaned 9 oz. amber jars. All sediment samples were immediately 
stored at 4° C until transferred to the Geochemical and Environmental Research Group 
(GERG) at Texas A&M University for analysis. In addition to TPAH and TPH data 
collected from the 2010 R/V Cape Hatteras research cruise’s cores, TPAH concentration 
data produced from sediment grab samples taken in 2010 by the Operational Science 
Advisory Team (OSAT) were also utilized (OSAT 2010). Stations classified as 
“nearshore” were removed from the OSAT data set, as well as stations deemed to be too 
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far away (> 225 km) from the well, and stations where TPAH concentrations were below 
background levels. Sampling stations collected during the R/V Cape Hatteras cruises 
were not removed from the dataset based on distance or TPAH background levels. TPAH 
background concentrations in northern GoMx sediments published by Wade et al. (2008) 
ranged from not detected to 1,033 ng g-1, with an average of 140 ng g-1. A total of 113 
OSAT stations met these criteria and were used in statistical modeling. The overall 
collection of data from OSAT includes water and sediment samples that were analyzed 
for dispersants, TPAHs, and other analytes frequently used to determine human health 
benchmarks and were publicly available and downloaded directly from 
http://www.restorethegulf.gov.  
In 2017, the BOEM released a high-resolution bathymetry map package that was 
created from over 100 individual 3D time-migrated seismic surveys, which included the 
location of the DWH well. The surveys were then mosaicked together to create a 
bathymetric map that consists of 1.4 billion 40-by-40 ft. (12-by-12 m) defined cells that 
cover water depths ranging from -130 to -11,087 ft. (-40 to -3,379 m) and cover 90,000 
square miles of seafloor (over 233,000 km2) (Figure 4). This bathymetric map provides 
enhanced resolution of the GoMx’s seafloor, as compared to previous bathymetric maps 
of this area. To further illuminate seafloor features, hill shade relief was vertically 
exaggerated by a factor of five. The average error associated with this map is 1.3% of the 
water depth (Figure 5). The highest average error (5.36%) occurred in water < 152 m 
deep, and the average error decreased as water depth increased, e.g. 610 – 3,353 m water 
depth reported an average error of 0.47% (BOEM 2017). To reduce file sizes, improve 
data manageability and computer performance, BOEM also released eastern and western 
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halves of this map. Only the eastern half was utilized for this study. These map packages 
were made publicly available for download from www.boem.gov/Gulf-of-Mexico-
Deepwater-Bathymetry. 
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Figure 4 Total area covered in the BOEM high-resolution bathymetry map. Colored area delineates BOEM grid. The black box 
is the area sampled in this study (BOEM 2017). 
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Figure 5 Error calculation of the bathymetry grid after time-to-depth conversion. Error is 
expressed as the percentage of water depth and decreases with depth (from BOEM 2017). 
 
 
2.1.1 Slope and Aspect 
 ArcMap 10.6, a GIS based mapping program, was utilized in this study to 
determine the slopes, geographical aspects (in order to then determine relative aspects), 
distances of core locations from the well (if not provided in relevant data sets), and the 
distributions of each variable, for visual interpretation of the data. 
Slopes and geographical aspects of stations located within the BOEM bathymetry 
map were calculated using the ArcMap slope and aspect tools. ArcMap measures the slope 
of the surface as the maximum rate of change from a cell to its eight neighbors. The 
maximum rate of change in elevation identifies the steepest downhill descent from the cell. 
The slopes of each station were calculated using the ellipsoid based Earth Centered, Earth 
Fixed (EC-EF), right-handed, 3D geocentric coordinate system, which places the origin of 
the coordinate system, (0, 0), as the center of the Earth. Each station has a set of geodetic 
coordinates that are converted to EC-EF coordinates by applying the following equations:  
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x = (N(φ) + h) cosφ cosλ, 
y = (N(φ) + h) cosφ sinλ, 
z = (b2/a2 * N(φ + h) sinφ, 
where: N(φ) = a2/√(a2cosφ2 + b2sinφ2), φ = latitude, λ = longitude, h = height (m), a = major 
axis of ellipsoid, and b = minor axis of ellipsoid. The angle between the bathymetric and 
ellipsoid surfaces is the geodesic slope. A 3 x 3 cell neighborhood plane is fitted around 
each processing cell using the Least Squares Method (LSM). The LSM minimizes the sum 
of squared differences between the actual value of z and the fitted value of z. After the 
plane has been fitted, a surface normal is calculated, as well as an ellipsoid normal that is 
perpendicular to the tangent plane of the ellipsoid. The angle between the ellipsoid normal 
and the bathymetric surface normal, β, is the slope in degrees. 
Geographic aspect was also calculated using the geodesic method. The aspect of 
each slope was first calculated using geographic north as the reference point (0/360°). 
Calculation of geographic aspect followed the same series of EC-EF based equations as 
slope, but the tangent plane of the ellipsoid surface is also used as the reference plane. The 
surface normal is perpendicularly projected onto the reference plane and then geographic 
aspect is calculated by measuring the angle, in degrees, between the north and projected 
surface normal in the clockwise direction (Figure 6).  
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Figure 6 (A.) Conversion of geodetic coordinates into the EC-EF coordinate system. (B.) 
LSM based neighborhood cell plane. (C.) Determination of slope using the geodesic 
method. (D.) Determination of geographic aspect using the geodesic method (ESRI 
ArcMap 2019). 
 
Relative aspect calculations began by drawing a straight line in the original 
direction of the stations’ slope as calculated from the aspect tool in ArcGIS 10.6 
(geographic aspect), and a straight line from the station location to the location of the well. 
After setting the reference point (0/360°) to start at the well, a relative aspect for the station 
was calculated by measuring, in a clockwise direction, the new angle created between the 
straight line from the station to the well and the slope direction of the station (Figure 7). 
Only those stations (n = 87) located within the area colored to show relief on the BOEM 
bathymetry map had relative aspects calculated. 
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Figure 7 Sample station determination for relative aspect. 
 
2.2 Physical Properties  
2.2.1 Particle Size Distribution 
For grain size analysis, between 1.5 – 2.5 g of dry sediment was placed in a 250 
mL glass beaker with 10 mL of sodium hexametaphosphate to aid in disaggregation of the 
grains. To remove micro organic matter, the samples were treated with additions of 30% 
hydrogen peroxide (H2O2) and heated until obvious reactions ceased (Yeager et al. 2005). 
The samples were rinsed into a 50 mL centrifuge tube with deionized (DI) water and spun 
at 2,500 rpm in an Allegra-14X centrifuge. The supernatant from each treatment was 
decanted, and the sample was re-rinsed and centrifuged again. These steps were repeated 
until the H2O2 was removed from the samples; usually three treatments were sufficient. 
The samples were rinsed into pre-weighed aluminum tins and placed into an oven at 70° C 
until dry. The dried samples were weighed and stored in labeled sample bags until analyzed 
on a Malvern Mastersizer 2000 (a laser optical particle size instrument with a dynamic 
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range of 0.02 – 2,000 µm). Each sample was measured three times to determine the average 
percentages of the sand (63 µm – 2 mm), silt (4 – 63 µm) and clay (< 4 µm) fractions 
(Wentworth 1922). The d50 values (µm) for the top 1 cm of each core were used for spatial 
data comparisons and statistical analyses. 
 
2.2.2 Particulate Organic Carbon (POC) 
 To determine POC concentrations, a 50 mg aliquot of dry, homogenized sediment 
was placed in a 20 mL glass beaker, treated with 10% HCl to remove the inorganic carbon 
fraction, sonicated, and placed into an oven at 70° C for one hour. Samples were then rinsed 
with 250 mL of DI water over 0.4 µm HTTP membrane filters, dried overnight, and stored 
in a desiccator until POC concentrations (μg mg-1) were determined using a Costech ECS 
4010 CHNS-O Elemental Analyzer. 
2.3 Organic Geochemistry 
Sediment samples were characterized by researchers at GERG for TPH and TPAH 
concentrations. Extraction procedures followed modified EPA methods 8270 (GC/MS 
Analysis of Semivolatiles) and 3540C (Silica Gel Column Chromatography). In summary, 
~15 g of freeze-dried material was combined with anhydrous Na2SO4 before extraction, 
and then spiked with 1 mL of base-neutral surrogate standard mix (Supelco, Bellfonte, PA). 
PAHs were removed by Soxhlet extraction and samples were reduced to a volume of ~15 
mL and purified using silica chromatography. Samples were then analyzed using a Varian 
3800 Gas Chromatograph (GC)/Saturn 2200 Mass Spectrometric Ion Trap Detector (MS).  
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2.4 Alpha Spectrometry (210Pb) 
 210Pbxs (t1/2 = 22.4 yr.) was used to resolve sediment mass accumulation rates (g 
cm-2 y-1; MARs), linear accumulation rates (cm y-1; LARs), fluxes and inventories of 
210Pbxs. 210Pbxs has been successfully applied to quantify sediment accumulation rates and 
to determine sediment geochronology in a range of environments, including lakes, 
wetlands, estuaries, coastal, and open marine settings (e.g., Krishnaswami et al. 1980; 
Yeager et al. 2004; Sanchez-Cabeza and Ruiz-Fernandez 2012; Lo et al. 2019). 210Pb is 
part of the 238U decay series and is a useful tracer because of its lack of redox chemistry 
and relatively low solubility in Earth surface systems, which allows for its strong 
adsorption onto silts and clays (Santschi et al. 1980; Noller 2000; Baskaran 2011). 222Rn 
(t1/2 = 3.05 d) is a noble gas produced from the decay of 226Ra, and is released into the 
atmosphere from rocks, sediments and soils, where it decays through a series of short-lived 
radioisotopes before reaching 210Pb (Ivanovich and Harmon 1982; Buesseler et al. 1985). 
210Pb in the atmosphere, considered the unsupported or “excess” fraction (210Pbxs), is 
delivered to continents and ocean surface waters predominately through wet deposition, 
after which it is rapidly adsorbed onto fine-grained particles (Ivanovich and Harmon 1982; 
Yeager et al. 2004; 2005). The decay of 226Ra in the water column provides another source 
of 210Pbxs, but the most significant fractions are derived from wet fallout, and 210Pb 
produced in situ from sediments. The fraction of 210Pb produced in situ is considered the 
supported fraction, 210Pbsupp (Buesseler et al. 1985; Noller 2000). 210Pbxs was calculated by 
averaging the total 210Pb activity concentrations at the bottom of each sediment core to 
equal the supported fraction (210Pbtotal – 210Pbsupp = 210Pbxs). 
Sediment chronologies and accumulation rates are calculated using the constant 
rate of supply model (Lubis 2013): 
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𝑡𝑡 = 1
𝜆𝜆
× 𝑙𝑙𝑙𝑙(𝐴𝐴𝑜𝑜 𝐴𝐴⁄ ) 
where λ = the decay constant of 210Pb (0.031 yr-1), Ao = 210Pbxs inventory of the entire 
sediment section, and A = 210Pbxs inventory below the sample being dated. Sediment mass 
accumulation rates are determined using the equation: 
𝑆𝑆𝑎𝑎 =  Δ𝑚𝑚Δ𝑡𝑡  
where Δm is the change in mass depth, and Δt is the change in time (Yeager et al. 2005, 
2007). The three assumptions used for this model are: (1) 210Pbxs is delivered to sediments 
at a constant rate through time, (2) the initial concentration of 210Pb in the sediment is 
variable, and (3) rates of sediment accumulation are variable. Sediment linear accumulation 
rates are calculated by dividing Sa by the mean bulk density of the sediment section.  
Total digestion of the sediment is required to determine the concentration of total 
210Pb. Each sample (1.00 – 1.10 g) was placed in a Teflon™ beaker and spiked with a 
certified 209Po tracer (Eckert and Ziegler Isotope Products, source number 1823-43). 
Samples were then treated over heat with 10 mL each of concentrated hydrochloric (HCl), 
nitric (HNO3), and hydrofluoric acids (HF). A series of acid additions followed until the 
sediment was completely dissolved. Ascorbic acid was added to the sample solution to 
bind free Fe+3, and a 1 cm x 1 cm silver disk was added to serve as a substrate for the 
spontaneous deposition of polonium isotopes (Santschi et al. 1980; Yeager et al. 2004; 
2007; 2012), 210Po and 210Pb were assumed to be in secular equilibrium. A Canberra 7200 
Integrated Alpha Spectrometer (model 7404) and multichannel analyzer (model 8224) 
were used to resolve total 210Po.   
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2.5 Statistics 
A collection of statistical tests (simple linear regressions, categorical tests) were 
performed to examine if any significant relationships existed between two groups of data 
and 16 variables. The first group of data (All) included all the testable stations (n = 146), 
and the second group of data (W25) included stations located within 25 km of the well (n 
= 55).  Two additional subsets of data, short term all (STAll) (n = 146) and short term 
within 25 km (STW25) (n = 55), were created to explore possible differences in short term 
and long-term sediment accumulation rates.  The variables are summarized in Appendix A 
along with relevant equations.  
The All and STAll groups consisted of data for each of the 16 variables produced 
from the R/V Cape Hatteras research cruises (n = 33), plus 113 additional TPAH 
concentration values from OSAT. The data set collected from OSAT did not contain data 
for most of the 16 variables and was therefore only used to determine relationships with 
TPAH concentrations. The other groups (W25, STW25, R/V Cape Hatteras n = 16; OSAT 
n = 39) were created to highlight possible close-to-source relationships. This data set 
primarily consisted of core stations collected from the R/V Cape Hatteras cruises. Some 
OSAT stations were located within 25 km of the well and were used for TPAH 
concentration comparisons. 
 All statistical tests were carried out using Statistical Analysis System (SAS 9.4) 
and used a significance level (α) of 0.05, unless otherwise specified. 
2.5.1  Independent and Dependent Variables 
A total of 16 variables were classified as either independent (predictors) or 
dependent (responses). Independent variables were defined as those variables that were not 
influenced due to changes in the dependent variable. Distance from the source (well), slope, 
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relative aspect, and depth were classified as independent variables, whereas concentrations 
of TPAH and TPH, d50, LAR, MAR, POC flux, TPAH flux, 210Pbxs flux, POC inventory, 
TPAH inventory, TPH inventory, and 210Pbxs inventory were classified as dependent 
variables. Relative aspect, distance, and depth were classified as categorical data (they are 
not continuous values) and statistically evaluated accordingly.  
Descriptive statistics were determined for all variables, and for the log 
transformations of each variable (as needed), in each of the four groups (All; W25; STAll; 
STW25).   
2.5.2 Collinearity and Transformations 
Some variables required a log transformation to improve the distribution of data (to 
better approximate a normal distribution). Collinearity and multi-collinearity of the 
independent variables needed to be identified and resolved, if necessary. Collinearity and 
multi-collinearity occur when there are independent variables that are highly correlated 
together, e.g., as distance from the shore increases, depth increases as well. If collinearity 
is not resolved, the correlated variables could show relationships that do not truly exist. To 
determine if collinearity existed between any of the independent variables (distance, depth, 
and slope), a series of statistical tests were performed. A correlation matrix of the 
independent variables, in addition to the variance inflation factor test (VIF), tolerance, and 
Eigenvalues were carried out to determine collinearity.  
2.5.3  Categorical Tests 
Relative aspect, distance, and depth were classified as categorical data. Relative 
aspect data are bearings (0 – 360°), and not continuous data, and so simple linear regression 
was not the appropriate statistical approach. Relative aspect values were grouped into two 
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categories: RA1 (315° – 45°) includes stations with slopes facing the well, and RA2 (46°– 
314°) includes stations with slopes facing away from the well. Distance data were divided 
into five groups: (D1) 0 – 25 km, (D2) 25 – 75 km, (D3) 75 – 125 km, (D4) 125 – 175 km, 
and (D5) 175 – 225 km. Depth data were also divided into four equal groups, (DP1) 0 – 
625 m, (DP2) 626 – 1,250 m, (DP3) 1,251 – 1,875 m, and (DP4) 1,876 – 2,500 m, after 
assuming depth, distance and slope were collinearly related.   
The Least Squares Means (LSM) model was used to determine significant 
differences between the four (or five) categories of data for relative aspect, distance, and 
depth in both the All and W25 data sets and the STAll and STW25 data sets, and assumes 
that the data are normally distributed, the samples are independent, and the variances of 
the classes are equal. The variance between and within each class were calculated using: 
Between: SS = n1(x̅1-x̅)2 + n2( x̅2-x̅)2 + n3( x̅3-x̅)2 + n4(x̅4-x̅)2 
where: SS = sum of squares, x̅i = the sum of the square difference between each class, x̅ = 
the population mean, and ni = the sample size. 
Within: SS(W) = S2group1(ngroup1-1) + S2group2(ngroup2-1) + S2group3(ngroup3-1) + 
S2group4(ngroup4-1) 
where: SS(W) = sum of squares within the class, Sgroupi = the variance of each class, and 
ngroupi = the number of degrees of freedom of each class. 
2.5.4  Linear Regressions 
Simple linear regressions were used to compare relationships between individual 
independent and dependent variables in each of station data groups (All, W25, STAll, 
STW25). The linear regression model can be used with the following assumptions, the 
dependent variable (x) has a linear relationship to the independent variable (y), the 
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variables are normally distributed, and the variables are not collinearly related. Because 
the seafloor of the GoMx can be highly variable, the p-value was used first to identify 
significant relationships between the variables. R-squared values are commonly used to 
explain the variability within dependent variable, but in this study, the r2 values were used 
to examine the overall trends of the data.  The combination of high r2 and low p-value 
indicates that changes in the independent variable are related to the changes in the 
dependent variable and how much the model explains the variability of the dependent 
variable.  Low r2 values can still show that noisy, high-variability data can have a 
significant trend. 
The simple linear regression model is as follows: 
y = α + bx 
where: x = independent variable, y = dependent variable, b = slope of the line, and α = the 
intercept. Significant relationships (defined as having p values < 0.05) produced from these 
regression models were used for interpretations. 
 
 
 
 
 
 
 
 
 
 
 
 28 
 
 RESULTS 
3.1 Geographical Information Systems 
3.1.1 BOEM Bathymetry 
The BOEM high-resolution bathymetry map is a vast improvement in the quality 
of seafloor bathymetry data for the GoMx, which allowed for more precise station locations 
and better overall bathymetric resolution (depths, slopes, etc.). The majority of OSAT 
sampling stations were located along the continental shelf, with some heavy sampling 
within 25 km of the well. The sampling stations from the two R/V Cape Hatteras cruises 
cover a wider area of the seafloor, were taken in each of the depth (and relative aspect) 
groups, and sampled in every relevant bathymetric province (shelf, slope, rise, and abyss) 
(Figure 8). The focus of this study was limited to sites within 225 km of the well and water 
depths less than 2,500 m. Stations located within the colored area of the BOEM map were 
additionally used for slope and relative aspect calculations. Sites located along the 
continental shelf were not used for relative aspect and slope calculations due to lack of 
high-resolution bathymetry on the shelf but were used in TPAH and TPH calculations. 
Based on visual inspection of the bathymetry, this area of seafloor is structurally 
and geomorphically dynamic (particularly the continental slope, see Figures 4, 8). Scars 
from slumping and sliding, mounds, valleys and canyons can be seen in detail. These 
abundant and diverse bathymetric features are produced by a combination of processes, 
including salt body deformation and mobility (domes, diapirs), tectonics, and mass wasting 
events (Gardner et al. 2001).  
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3.1.2  Slope 
Slopes were calculated for 87 stations in the All group, and for all 30 stations in the 
W25 group. Slope values in the All group ranged from 0.34° to 7.60° (Figure 9). The range 
of slope      values in the W25 group were like those from the All group (0.34° to 5.26°). 
The slope values at most of the sites ranged from 0.72° to 2.5°, which are similar to values 
reported by Gardner et al. (2001) and Brooke and Schroeder (2007) from the same area. 
The average slope for stations in the All group was 1.93°, while the average slope for 
stations in the W25 group was slightly steeper (2.01°). The steepest slopes were along the 
edges of the mounds surrounding the well and ranged from ~ 6.5° to 30°. No samples were 
collected in areas where the slope was greater than 7.6°. To spatially highlight the dominant 
slopes in the study area (~0.3° to 3°), slopes were classified into 10 groups using Jenks 
Natural Breaks. This approach determines the best arrangement of values by reducing the 
average deviation from the class mean, while also maximizing the deviation from the 
means of the other classes (Montagna et al. 2013). The first four groups display the slope 
ranging from 0° to 9.2°, whereas the next six groups cover slopes ranging from 9.3° to 90°.     
3.1.3  Relative Aspect 
Relative aspects were calculated for 87 stations in the All and STAll groups, and 55 
stations in the W25 and STW25 groups. Relative aspects ranged from 2° to 360° for both 
groups. The average relative aspect for the All and STAll groups was 117°, and 119° for the 
W25 and STW25 groups. The first group (RA1; 315°-45°) contained 29 stations, the second 
group (RA2; 46°-314°) contained 58 stations (Figure 10).  
Average TPAH concentrations were graphed for each relative aspect group in the 
All group (Figure 11). The highest average concentration (2,604.43 ng g-1) was at those 
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stations that faced away from the well. The lowest average concentration (2,020.32 ng g-1) 
was found at those stations that faced to the well.  
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Figure 4 Stations sampled in 2010 and 2011 R/V Cape Hatteras research cruises, and Operational Science Advisory Team 
(OSAT) stations (2010). Stations range from 0 to 225 km away from well. 
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Figure 5 Spatial distribution of seafloor slope values in the study area. 
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Figure 6 Spatial distribution of relative aspects. RA1 (315°-45°) stations face the well, RA2 (46°-314°) stations facing away 
from the well. 
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Figure 7 Average TPAH concentrations between stations looking directly at the well and 
stations looking away from the well.  Averages are not statistically different at 1σ. 
 
3.1.4 Distance 
Straight line distances from the well were determined for 146 stations in the All and STAll 
groups, and for 55 stations in the W25 and STW25 groups. Distance was classified as an 
independent variable and categorized into five groups. These groups included D1 (0 – 25 
km), which encompassed stations directly surrounding the well, D2 (25 – 75 km) and D3 
(75 – 125 km), which included stations along the continental slope and rise as well as some 
located on the continental shelf near the well, and D4 (125 – 175 km) and D5 (175 – 225 
km), which included stations primarily located on the continental shelf as well as some 
stations along the continental slope (Figure 12) (Table 1).  
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Figure 8 Spatial distribution of straight line distances from the well. 
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Table 1 Distance interval groups 
Group Distance (km) No. of Stations Average Distance (km) 
D1 0 – 25 55 9.76 
D2 25 – 75 36 55.62 
D3 75 – 125 24 101.57 
D4 125 – 175 28 147.97 
D5 175 – 225 3 191.94 
 
3.1.5  Depth 
Depths were determined for 92 stations in the All and STAll groups, and for 55 
stations in the W25 and STW25 groups. Depth was classified as an independent variable 
and categorized into four equal groups. These groups included DP1 (0 – 625 m), which 
encompassed primarily stations located on the continental shelf; DP2 (626 – 1,251 m), 
which included stations associated primarily with the shelf break and slope, DP3 (1,252 – 
1,875 m), which included stations located primarily on the continental rise (and some on 
bathymetric highs), and DP4 (1,876 – 2,500 m), which included stations located on the 
abyssal plain (Table 2; Figure 13) (BOEM, 2017).  
Table 2 Depth interval groups 
Depth (m) Seafloor Settings No. of Stations Average Depth (m) 
DP1: 0 – 625 Continental Shelf 14 302.93 
DP2: 626 – 1,250 Upper Continental slope and rise 17 1,032.29 
DP3: 1,251 – 1,875 Lower Continental slope and rise 56 1,524.73 
DP4: 1,875 – 2,500 Abyssal Plain 5 2,178.60 
  
 
37 
 
Figure 9 Spatial distribution of depth interval groups. 
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3.1.6 Radiochemistry (210Pb) 
Fluxes (0-1 cm) and inventories (entire core) of 210Pbxs were determined for 27 stations in 
the All group, and for 15 stations in the W25 group. Short term rate-based fluxes (0 – 1.5 
cm) were determined for 27 stations in the STAll group, and for 15 stations in the STW25 
group. Sediment cores determined to be too mixed were omitted from the calculations. In 
the All group, fluxes ranged from 0.01 – 0.12 Bq cm2 yr-1, with an average of 0.05 Bq cm2 
yr-1 across the study area (Figure 14). Inventories in the All group ranged from 159.06 – 
3,937.14 mBq cm2 and averaged 1,619.86 mBq cm2 (Figure 15). Fluxes in the W25 group 
ranged from 0.03 – 0.12 Bq cm2 yr-1, with an average of 0.06 Bq cm2 yr-1. Inventories in 
the W25 group ranged from 896.24 – 3,937.14 mBq cm2 and averaged 1,790.61 mBq cm2. 
Short term fluxes in the STAll group ranged from 0.005 – 0.17 Bq cm2 yr-1, with an average 
flux of 0.07 Bq cm2 yr-1 (Figure 16). Short term fluxes for stations within 25 km ranged 
from 0.03 – 0.17 Bq cm2 yr-1, with an average flux of 0.08 Bq cm2 yr-1. Inventories for 
STAll and STW25 were the same as those for All and W25.   
Linear (LAR) and mass-based (MAR) sediment accumulation rates were 
determined for 28 stations in the All group, and for 15 stations in the W25 group. LARs 
and MARs were also calculated for 27 stations in the STAll group, and for 15 stations in 
the STW25 group. LARs and MARs in the All group ranged from 0.03 to 0.33 cm y-1 and 
0.02 to 0.24 g cm-2 y-1, respectively (Figures 17; 18). The average LAR in the All group 
was 0.17 cm y-1, and the average MAR was 0.10 g cm-2 y-1 (Figures 19; 20). In the W25 
group, LARs and MARs ranged from 0.03 to 0.22 cm y-1 and 0.02 to 0.12 g cm-2 y-1, 
respectively. The average LAR in the W25 group was 0.16 cm y-1, and the average MAR 
was 0.08 g cm-2 y-1, respectively. Short term LARs and MARs in the STAll group ranged 
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from 0.04 to 0.54 cm y-1 and 0.02 to 0.38 g cm-2 y-1, respectively (Figures 21; 22). In the 
STW25 group, LARs and MARs ranged from 0.04 to 0.39 cm y-1 and 0.02 to 0.20 g cm-2 y-
1, respectively. 
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Figure 10 Spatial distribution of 210Pbxs fluxes (0-1 cm) derived from stations sampled in 2010 and 2011 R/V Cape Hatteras 
research cruises. 
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Figure 11 Spatial distribution of 210Pbxs inventories derived from stations sampled in 2010 and 2011 R/V Cape Hatteras 
research cruises. 
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Figure 12 Spatial distribution of short term based 210Pbxs fluxes (0-1.5 cm) derived from stations sampled in 2010 and 2011 
R/V Cape Hatteras research cruises. 
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Figure 13 Distributions of long-term LARs and MARs as distance increases from the well (moving left to right). 
 
 
Figure 14 Distributions of short term LARs and MARs as distance increases from the well (moving left to right). 
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Figure 15 Spatial distribution of linear accumulation rates (LAR) derived from stations sampled in 2010 and 2011 R/V Cape 
Hatteras research cruises. 
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Figure 16 Spatial distribution of mass accumulation rates (MAR) derived from stations sampled in 2010 and 2011 R/V Cape 
Hatteras research cruises. 
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Figure 17 Spatial distribution of short term-based linear accumulation rates (LAR) derived from stations sampled in 2010 and 
2011 R/V Cape Hatteras research cruises. 
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Figure 18 Spatial distribution of short term-based mass accumulation rates (MAR) derived from stations sampled in 2010 and 
2011 R/V Cape Hatteras research cruises. 
 48 
 
3.2 Physical Properties 
3.2.1 Particle Size Distribution 
Grain size data were reported from the top 1 cm of each core collected from the two 
R/V Cape Hatteras research cruises (2010, 2011), for a total of 33 cores. In the All group 
(Figure 23), grain sizes (d50) ranged from 0.38 µm to 25.0 µm, with an average of 8.0 µm. 
Grain sizes (d50) in the W25 group ranged from 0.38 µm to 16.71 µm and averaged 6.05 
µm. 
3.2.2 Particulate Organic Carbon (POC) 
POC concentrations were determined for 21 stations in the All and STAll groups, 
and nine stations in the W25 and STW25 groups (all derived from cores collected during 
the 2010 and 2011 R/V Cape Hatteras research cruises). POC concentrations over the 0 – 
1 cm intervals of these cores in the All and STAll groups ranged from 13.36 to 42.00 µg 
mg-1 and averaged 19.80 µg mg-1 (Figure 24). POC concentrations in the W25 and STW25 
groups ranged from 14.30 to 29.00 µg mg-1 and averaged 19.84 µg mg-1. POC fluxes 
(calculated over 0 – 1 cm) and inventories (calculated over 0 – 5 cm) were calculated in 
the All group and ranged from 431.60 to 4,290.00 µg cm-2 y-1, and from 1.89 to 8.34 g cm-
2, respectively (Figure 25). Average POC fluxes and inventories in this group were 
calculated as 1,988.93 µg cm-2 y-1, and 3.30 g cm-2, respectively. In the W25 group, POC 
fluxes and inventories ranged from 580.00 to 2,190.00 µg cm-2 y-1 and from 2.23 to 3.63 g 
cm-2, respectively. POC fluxes and inventories within 25 km averaged 1,572.48 µg cm-2 y-
1, and 2.92 g cm-2, respectively. Short term POC fluxes (0 – 1.5 cm) in the STAll group 
ranged from 445.00 to 6,933.26 µg cm-2 y-1, with an average of 2,719.47 µg cm-2 y-1 (Figure 
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26). Fluxes in the STW25 group ranged from 551.48 to 3,254.45 µg cm-2 y-1, with an 
average of 2,135.56 µg cm-2 y-1.
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Figure 19 Spatial distribution of d50 grain sizes for surface sediments (0 – 1 cm) from the 2010 and 2011 R/V Cape Hatteras 
research cruises.   
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Figure 20 Spatial distribution of POC concentrations for surface sediments (0 – 1 cm) from the 2010 and 2011 R/V Cape 
Hatteras research cruises. 
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Figure 21 Spatial distribution of POC fluxes to surface sediments (0 – 1 cm) from the 2010 and 2011 R/V Cape Hatteras 
research cruises. 
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Figure 22 Spatial distribution of short term based POC fluxes to surface sediments (0 – 1.5 cm) from the 2010 and 2011 R/V 
Cape Hatteras research cruises.
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3.3 Organic Geochemistry 
3.3.1 Total Polycyclic Aromatic Hydrocarbons (TPAH) 
Near surface (0 – 1 cm) sediment TPAH concentrations derived from 26 cores and 
113 grab samples in the All group ranged over three orders of magnitude, from 72.60 to 
27,583.64 ng g-1, with an average concentration of 1,354.26 ng g-1 (Figure 27). Stations 
within 25 km (n = 50) of the well also had TPAH concentrations ranging from 72.60 to 
27,583.64 ng g-1 but had a higher average concentration of 3,280.21 ng g-1. Unsurprisingly, 
TPAH concentrations were not evenly distributed throughout the study area. Therefore, it 
was necessary in some instances (e.g. simple linear regression models) to log transform the 
data in order to improve its distribution.  
TPAH fluxes were calculated over 0 – 1 cm for 23 stations in the All group, and for 
11 stations in the W25 group (Figure 28). Short term-based TPAH fluxes (0 – 1.5 cm) were 
calculated for 23 stations in the STAll group and 11 stations in the STW25 group (Figure 
29).  TPAH fluxes in the All group ranged from 4.35 to 528.73 ng cm-2 y-1, with an average 
of 94.11 ng cm-2 y-1. TPAH fluxes for stations in the W25 group ranged from 4.66 to 528.73 
ng cm-2 y-1, but these stations had a higher average flux of 148.37 ng cm-2 y-1. Short term-
based TPAH fluxes in the STAll group ranged from 4.43 to 560.41 ng cm-2 y-1, with an 
average flux of 128.37 ng cm-2 y-1, whereas stations within 25 km (STW25) ranged from 
4.43 to 560.41 ng cm-2 y-1, but had a higher average flux of 202.29 ng cm-2 y-1. TPAH 
inventories were calculated over the first 5 cm for 21 stations in the All and STAll groups, 
and for nine stations in the W25 and STW25 groups. TPAH inventories in the All and STAll 
groups ranged from 84.14 to 2,071.94 ng cm-2, with an average of 513.77 ng cm-2. TPAH 
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inventories in the W25 and STW25 groups ranged from 117.49 to 2,071.94 ng cm-2, with 
an average of 659.65 ng cm-2. 
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Figure 23 Spatial distribution of near surface (0 – 1 cm) sediment TPAH concentrations (ng g-1), derived from stations sampled 
in 2010 and 2011 R/V Cape Hatteras research cruises, and Operational Science Advisory Team (OSAT) stations (2010). 
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Figure 24 Spatial distribution of near surface (0 – 1 cm) sediment TPAH fluxes (ng cm-2 y-1), derived from stations sampled in 
2010 and 2011 R/V Cape Hatteras research cruises. 
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Figure 25 Spatial distribution of near surface (0 – 1 cm) sediment TPAH fluxes (ng cm-2 y-1), derived from stations sampled in 
2010 and 2011 R/V Cape Hatteras research cruises.
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3.3.2 Total Petroleum Hydrocarbons (TPH) 
Near surface (0 – 1 cm) sediment TPH concentration data were determined for 21 
samples in the All and STAll groups, and nine samples in the W25 and STW25 groups. TPH 
concentrations in the All and STAll groups ranged from 9.02 to 713.56 ng g-1, with an 
average concentration of 200.36 ng g-1 (Figure 30). In the W25 and STW25 groups, TPH 
concentrations ranged from 16.36 to 713.56 ng g-1, with an average concentration of 356.26 
ng g-1. TPH inventories were calculated for the top 5 cm in All, STAll, W25, and STW2. 
Inventories for the All and STAll groups ranged from 6.18 to 738.53 µg cm-2, with an 
average of 101.34 µg cm-2.  Inventories for stations within 25 km ranged from 12.51 to 
738.53 µg cm-2, with an average of 165.61 µg cm-2, respectively. Fluxes were not 
calculated for TPH due to insufficient data. 
  
 
60 
 
Figure 26 Spatial distribution of near surface (0 – 1 cm) sediment TPH concentrations (ng g-1), derived from stations sampled 
in 2010 and 2011 R/V Cape Hatteras research cruises.
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3.4 Statistics 
Descriptive statistics for variables in the All, W25, STAll, and STW25 groups are 
summarized in Tables 3, 4, 5, and 6, respectively. Simple linear regression models were 
used to identify significant relationships between two variables. In some instances, e.g., 
TPAH concentrations, it was necessary for some variables to be log transformed to improve 
the data distribution. These data can be found in Appendix G. It was anticipated that many 
of the variables considered in this study would be characterized by highly variable values 
based on the location of the oil spill. The r-squared value is useful to determine the variance 
between the data points and the regression line and indicates how much of the data can be 
explained by the model. Linear regression relationships with low r-squared values are 
useful in this study by illustrating the overall trends of each relationship, but more emphasis 
was placed on the p-value, which indicates significance, instead of the r-squared value.  
Four tests were run using the independent variables, depth, distance, and slope, to 
determine if collinearity was present. These tests were a correlation matrix (Pearson 
Correlation), variance of inflation (VIF), tolerance, and Eigenvalues. The correlation 
matrix was used to determine simple pairwise comparisons of the independent variables, 
whereas the other three tests were used to determine the presence of more complicated 
correlations. The Pearson Correlation Coefficient (r) measures the strength of two variables 
in a linear regression. If variables are perfectly correlated, r = 1. Results from the 
correlation matrix showed that there is no strong correlation between the variables, 
however, distance and depth were somewhat correlated (-0.74) (Table 7). To further 
determine if collinearity existed, VIF, tolerance and Eigenvalues were determined and are 
summarized in Tables 8 and 9. VIF measures how much of the variation for one variable 
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is explained by another variable. If the VIF is equal to 1, the variables are not correlated. 
If the value for VIF is between 1 and 5, the variables are said to be moderately correlated. 
When the VIF is > 5, the variables are highly correlated. VIF values for depth, distance and 
slope fell between 1 and 5, indicating that these variables are moderately correlated. 
Tolerance is the percent of variance in the independent variable that cannot be accounted 
for by the other independent variables. If tolerance values are “low” (e.g., 0.12), it suggests 
that significant collinearity exists between those variables. Tolerance values for all three 
independent variables ranged between 1 and 5, and again show that the values are slightly 
collinearly related. The final test was comparing the Eigenvalues. Eigenvalues explain how 
much of one variable is associated with another variable. Linear combinations of the 
independent variables are chosen so that the first combination has the largest possible 
variance. The second, third and fourth combinations decrease in possible variance and are 
uncorrelated to the previous combinations. The eigenvalue indicates the variance of those 
combinations. If the Eigenvalues are close to 0, and the corresponding condition index 
value is large (e.g., 10), this indicates collinearity. The eigenvalues and their corresponding 
condition indices for distance and depth were below the threshold of 10, whereas slope was 
> 10, which indicates a collinear relationship between the independent variables.  
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Table 3 Summary of descriptive statistics for All group 
All           
Variable N Mean Std Dev. Minimum Maximum 
Depth (m) 92 1,283 512 16 2,370 
Distance (km) 146 66.41 56.76 2.04 203.07 
Slope (°) 87 1.93 1.26 0.34 7.60 
Aspect (°) 87 117 98 2 360 
TPAH (ng/g)  139 1,354.26 3474.26 72.60 27,583.64 
TPH (ng/g) 21 179.09 236.71 9.02 713.56 
d50 (µm) 33 8.02 5.97 0.38 25.04 
LAR (cm/y) 27 0.17 0.07 0.03 0.33 
MAR g/cm/y) 27 0.10 0.05 0.02 0.24 
POC (µg/mg) 21 19.80 6.30 13.36 42.00 
POC flux (µg/cm2/y) 19 1,988.93 1,012.64 431.60 4,290.00 
TPAH flux (ng/cm2/y) 23 94.11 124.01 4.35 528.73 
210Pbxs flux (Bq/cm2/y) 27 0.05 0.03 0.01 0.12 
POC inventory (g/cm2) 21 3.30 1.28 1.89 8.34 
TPAH inventory (ng/cm2) 21 513.77 437.57 84.14 2,071.94 
TPH inventory (µg/cm2) 21 101.34 152.87 6.18 738.53 
210Pbxs inventory (mBq/cm2) 27 1,619.86 780.21 159.06 3,937.14 
Log Slope 139 6.01 1.22 4.28 10.22 
Log Distance 87 0.47 0.62 -1.07 2.03 
Log TPAH 146 3.57 1.33 0.71 5.31 
Log TPH 21 4.36 1.35 2.20 6.57 
Log d50 33 1.75 0.93 -0.97 3.22 
Log LAR 27 -1.86 0.54 -3.51 -1.11 
Log MAR 27 -2.42 0.56 -3.91 -1.43 
Log POC flux 19 7.45 0.58 6.07 8.36 
Log TPAH flux 23 3.79 1.33 1.47 6.27 
Log 210Pbxs flux 27 -3.09 0.68 -5.21 -2.10 
Log POC inventory 21 1.15 0.29 0.64 2.12 
Log TPAH inventory 21 5.94 0.82 4.43 7.64 
Log 210Pbxs inventory 27 7.24 0.64 5.07 8.28 
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Table 4 Summary of descriptive statistics for W25 group. 
W25           
Variable N Mean Std Dev. Minimum Maximum 
Depth (m) 55 1,487 206 835 2010 
Distance (km) 55 9.76 6.94 2.04 24.27 
Slope (°) 55 2.04 1.15 0.34 5.26 
Aspect (°) 55 119 96 2 360 
TPAH (ng/g)  50 3,280.21 5,293.47 72.60 27,583.64 
TPH (ng/g) 9 356.26 278.34 16.36 713.56 
d50 (µm) 16 6.05 4.71 0.38 16.71 
LAR (cm/y) 15 0.16 0.05 0.03 0.22 
MAR g/cm/y) 15 0.08 0.02 0.02 0.12 
POC (µg/mg) 9 19.84 4.71 14.30 29.00 
POC flux (µg/cm2/y) 9 1,572.48 471.69 580.00 2,190.00 
TPAH flux (ng/cm2/y) 11 148.37 159.16 4.66 528.73 
210Pbxs flux (Bq/cm2/y) 15 0.06 0.03 0.03 0.12 
POC inventory (g/cm2) 9 2.92 0.43 2.23 3.63 
TPAH inventory (ng/cm2) 9 659.65 561.00 117.49 2,071.94 
TPH inventory (µg/cm2) 9 165.61 220.91 12.51 738.53 
210Pbxs inventory (mBq/cm2) 15 1,790.61 763.35 896.24 3,937.14 
Log Slope 50 6.95 1.55 4.28 10.22 
Log Distance 55 0.56 0.59 -1.07 1.66 
Log TPAH 55 2.03 0.71 0.71 3.19 
Log TPH 9 5.31 1.44 2.79 6.57 
Log d50 16 1.43 1.01 -0.97 2.82 
Log LAR 15 -1.90 0.49 -3.51 -1.51 
Log MAR 15 -2.53 0.42 -3.91 -2.12 
Log POC flux 9 7.30 0.39 6.36 7.69 
Log TPAH flux 11 4.18 1.62 1.54 6.27 
Log 210Pbxs flux 15 -2.93 0.45 -3.60 -2.10 
Log POC inventory 9 1.06 0.15 0.80 1.29 
Log TPAH inventory 9 6.24 0.76 4.77 7.64 
Log 210Pbxs inventory 15 7.42 0.38 6.80 8.28 
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Table 5 Summary of Summary of descriptive statistics for STAll group. 
STAll           
Variable N Mean Std Dev. Minimum Maximum 
Depth (m) 92 1,283 512 16 2,370 
Distance (km) 146 66.41 56.76 2.04 203.07 
Slope (°) 87 1.93 1.26 0.34 7.60 
Aspect (°) 87 117 98 2 360 
TPAH (ng/g)  139 1,354.26 3,474.26 72.60 27,583.64 
TPH (ng/g) 21 179.09 236.71 9.02 713.56 
d50 (µm) 33 8.02 5.97 0.38 25.04 
LAR (cm/y) 27 0.24 0.13 0.04 0.54 
MAR g/cm/y) 27 0.14 0.09 0.02 0.38 
POC (µg/mg) 21 19.80 6.30 13.36 42.00 
POC flux (µg/cm2/y) 19 2,721.03 1,681.18 445.00 6,933.26 
TPAH flux (ng/cm2/y) 23 128.37 161.54 4.43 560.41 
210Pbxs flux (Bq/cm2/y) 27 0.07 0.04 0.00 0.17 
POC inventory (g/cm2) 21 3.30 1.28 1.89 8.34 
TPAH inventory (ng/cm2) 21 513.77 437.57 84.14 2,071.94 
TPH inventory (µg/cm2) 21 101.34 152.87 6.18 738.53 
210Pbxs inventory (mBq/cm2) 27 1,619.86 780.20 159.06 3,937.14 
Log Slope 139 6.01 1.22 4.28 10.22 
Log Distance 87 0.47 0.62 -1.07 2.03 
Log TPAH 146 3.57 1.33 0.71 5.31 
Log TPH 21 4.36 1.35 2.20 6.57 
Log d50 33 1.75 0.93 -0.97 3.22 
Log LAR 27 -1.59 0.65 -3.22 -0.62 
Log MAR 27 -2.16 0.70 -3.91 -0.97 
Log POC flux 19 7.70 0.71 6.10 8.84 
Log TPAH flux 23 4.02 1.44 1.49 6.33 
Log 210Pbxs flux 27 -2.84 0.76 -5.34 -1.76 
Log POC inventory 21 1.15 0.29 0.64 2.12 
Log TPAH inventory 21 5.94 0.82 4.43 7.64 
Log 210Pbxs inventory 27 7.24 0.64 5.07 8.28 
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Table 6 Summary of descriptive statistics for STW25 group. 
STW25           
Variable N Mean Std Dev. Minimum Maximum 
Depth (m) 55 1,487 206 835 2,010 
Distance (km) 55 9.76 6.94 2.04 24.27 
Slope (°) 55 2.04 1.15 0.34 5.26 
Aspect (°) 55 119 96 2 360 
TPAH (ng/g)  50 3,280.21 5,293.47 72.60 27,583.64 
TPH (ng/g) 9 356.26 278.34 16.36 713.56 
d50 (µm) 16 6.05 4.71 0.38 16.71 
LAR (cm/y) 15 0.23 0.09 0.04 0.39 
MAR g/cm/y) 15 0.12 0.05 0.02 0.20 
POC (µg/mg) 9 19.84 4.72 14.30 29.00 
POC flux (µg/cm2/y) 9 2,137.78 773.67 551.48 3,254.45 
TPAH flux (ng/cm2/y) 11 202.29 199.83 4.43 560.41 
210Pbxs flux (Bq/cm2/y) 15 30.33 49.49 0.03 171.76 
POC inventory (g/cm2) 9 2.92 0.43 2.23 3.63 
TPAH inventory (ng/cm2) 9 659.65 561.00 117.49 2,071.94 
TPH inventory (µg/cm2) 9 165.61 220.91 12.51 738.53 
210Pbxs inventory (mBq/cm2) 15 1,790.60 763.35 896.24 3,937.14 
Log Slope 50 6.95 1.55 4.28 10.22 
Log Distance 55 0.56 0.59 -1.07 1.66 
Log TPAH 55 2.03 0.71 0.71 3.19 
Log TPH 9 5.31 1.44 2.79 6.57 
Log d50 16 1.43 1.01 -0.97 2.82 
Log LAR 15 -1.58 0.56 -3.22 -0.94 
Log MAR 15 -2.23 0.57 -3.91 -1.61 
Log POC flux 9 7.58 0.52 6.31 8.09 
Log TPAH flux 11 4.43 1.75 1.49 6.33 
Log 210Pbxs flux 15 0.12 3.45 -3.41 5.15 
Log POC inventory 9 1.06 0.15 0.80 1.29 
Log TPAH inventory 9 6.24 0.76 4.77 7.64 
Log 210Pbxs inventory 15 7.42 0.38 6.80 8.28 
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Table 7 Summary of correlation matrix for collinearity determination. 
Correlation Matrix    
  TPAH Depth Distance Slope 
TPAH 1    
Depth -0.02 1   
Distance 0.09 -0.74 1  
Slope 0.00 0.65 -0.61 1 
 
Table 8 Summary of VIF and tolerance for collinearity determination. 
Parameter Estimates 
Variable 
Parameter 
Estimate 
Standard 
Error t Value Pr > |t| Tolerance 
Variance 
Inflation 
Intercept 1724.64 2350.91 0.73 0.47 -- 0 
Slope 270.09 396.72 0.68 0.50 0.90 1.11 
Distance -26.11 14.21 -1.84 0.07 0.70 1.43 
Depth 0.57 1.25 0.46 0.65 0.73 1.38 
 
Table 9 Summary of Eigenvalues for collinearity determination. 
Collinearity Diagnostics 
Number Eigenvalue Condition Index 
Proportion of Variation 
Intercept Slope Distance Depth 
Intercept 3.10 1.00 0.00 0.02 0.02 0.01 
Slope 0.64 2.20 0.00 0.05 0.53 0.01 
Distance 0.24 3.61 0.01 0.68 0.02 0.10 
Depth 0.03 10.77 0.99 0.25 0.43 0.88 
 
3.4.1  Categorical Statistics 
Categorical statistical tests produced only three significant differences between 
relative aspect, LARs, MARs, and POC fluxes. These differences are summarized in Table 
10.   
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Table 10 Summary of LS means significant differences of relative aspect and dependent 
variables. 
All     Significant difference between p-value 
Relative Aspect vs. LAR RA1 RA2 0.03 
Relative Aspect vs. MAR RA1 RA2 0.01 
Relative Aspect vs. POC Flux RA1 RA2 0.02 
W25           
No significant 
differences   -- -- -- -- 
STAll           
No significant 
differences   -- -- -- -- 
STW25           
No significant 
differences   -- -- -- -- 
 
There were three dependent variables that had statistically significant differences 
between the groups of relative aspects. Relative aspects were significantly related to LARs 
and MARs. LARs were statistically different between RA1 and RA2 (p-value 0.03) (Figure 
31). MARs were also significantly different between RA1 and RA2 (0.01) (Figure 32). 
Average LARs and MARs were highest at stations that faced directly at the well (0.22 cm2 
y-1 and 0.15 g cm-2 y-1, respectively) and lowest at stations that faced away from of the well 
(0.14 cm2 y-1 and 0.08 g cm-2 y-1, respectively).  
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Figure 27 Box and whisker plot of LARs and relative aspect for All group 
 
 
 
Figure 28 Box and whisker plot of MARs and relative aspect for All group. 
 
Relative aspect was significantly related to the distribution of POC fluxes. 
Significant differences were found between stations facing at the well (RA1) and stations 
facing away (RA2) (p-value 0.02) (Figure 33). Average POC fluxes were highest at stations 
facing directly at the well (2,976.44 µg cm-2 y-1) and lowest at stations facing away from 
the well head (1,647.13 µg cm-2 y-1).   
 70 
 
 
Figure 29 Box and whisker plot of POC flux and relative aspect for All group. 
 
 
The same series of categorical statistical models were used for stations in the W25, 
STAll, and STW25 groups, however relative aspect was not significantly related to any 
dependent variables.   
Categorical statistical tests produced 9 significant differences for depth in the All 
group, 10 significant differences in the STAll group, and four significant differences in both 
W25 and STW25 and will be addressed in turn in the following paragraphs (Tables 11; 12; 
13; 14). Recall that the four depth categories include DP1 (0 – 625 m), DP2 (626 – 1,250 
m), DP3 (1,251 – 1,875 m), and DP4 (1,876 – 2,500 m).  
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Table 11 Summary of LS means significant differences of depth and dependent variables. 
All Stations     Significant difference between p-value 
Depth vs. d50 DP1 DP3 < 0.01 
Depth vs. LAR DP2 DP4 < 0.01 
      DP3 DP4 0.03 
Depth vs. MAR DP1 DP4 0.04 
      DP2 DP3 0.03 
      DP2 DP4 0.01 
Depth vs. 210Pbxs Flux DP1 DP2 0.02 
      DP1 DP3 0.03 
Depth vs. 210Pbxs Inventory  DP1 DP2 < 0.01 
      DP1 DP3 0.01 
      DP2 DP4 0.01 
      DP3 DP4 0.04 
Depth vs. TPAH Flux (log) DP2 DP4 0.02 
      DP3 DP4 0.01 
Depth vs. TPAH Inventory (log) DP1 DP4 < 0.01 
      DP2 DP4 < 0.01 
      DP3 DP4 < 0.01 
Depth vs. TPH (log) DP1 DP3 < 0.01 
      DP2 DP3 0.01 
      DP3 DP4 < 0.01 
Depth vs. TPAH (log) DP1 DP3 < 0.01 
      DP2 DP3 0.01 
      DP3 DP4 0.02 
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Table 12 Summary of LS Means significant differences between depth and dependent 
variables. 
STAll Stations     Significant difference between p-value 
Depth vs. d50 DP1 DP3 < 0.01 
Depth vs. LAR DP2 DP4 0.01 
      DP3 DP4 0.05 
Depth vs. MAR (log) DP1 DP4 0.05 
      DP2 DP4 0.01 
      DP3 DP4 0.02 
Depth vs. POC Flux (log) DP2 DP4 0.05 
Depth vs. 210Pbxs Flux  DP1 DP2 0.03 
      DP1 DP3 0.03 
Depth vs. 210Pbxs Inventory  DP1 DP2 < 0.01 
      DP1 DP3 0.01 
      DP2 DP4 0.01 
      DP3 DP4 0.04 
Depth vs. TPAH Flux (log) DP2 DP4 0.02 
      DP3 DP4 0.01 
Depth vs. TPAH Inventory (log) DP1 DP4 < 0.01 
      DP2 DP4 < 0.01 
      DP3 DP4 < 0.01 
Depth vs. TPH (log) DP1 DP3 < 0.01 
      DP2 DP3 0.01 
      DP3 DP4 < 0.01 
Depth vs. TPAH (log) DP1 DP3 < 0.01 
      DP2 DP3 0.01 
      DP3 DP4 0.02 
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Table 13 Summary of LS Means significant differences between depth and dependent 
variables. 
W25 Stations     Significant difference between p-value 
Depth vs. LAR DP2 DP3 0.03 
      DP2 DP4 0.02 
      DP3 DP4 < 0.01 
Depth vs. MAR DP2 DP4 0.02 
      DP3 DP4 < 0.01 
Depth vs. POC Flux DP2 DP4 0.04 
      DP3 DP4 0.02 
Depth vs. TPAH Inventory (log) DP2 DP4 0.03 
      DP3 DP4 0.04 
 
Table 14 Summary of LS Means significant differences between depth and dependent 
variables. 
STW25 
Stations     
Significant difference 
between p-value 
Depth vs. LAR DP3 DP4 0.01 
Depth vs. MAR DP3 DP4 0.01 
Depth vs. POC Flux DP3 DP4 0.01 
Depth vs. TPAH Inventory (log) DP2 DP4 0.03 
      DP3 DP4 0.04 
 
 
There was one significant difference between depth and d50. Significant 
differences were found between DP1 and DP3 (p-value < 0.01; larger d50 at DP1), and the 
mean d50 value in DP3 (5.21 µm) was smaller than the mean d50 values in DP1 (14.53 
µm), DP2 (9.07 µm), and DP4 (9.02 µm) but these differences were not statistically 
significant (Figure 34). The largest average grain sizes (~15 µm; fine silt) were, 
unsurprisingly, located on the continental shelf (DP1). Average grain sizes on the 
continental shelf ranged from ~4 – 25 µm (fine to medium silt). At the shelf break, i.e., 
upper continental slope and rise (DP2), grain sizes ranged from ~1.5 – 17 µm (clay to 
medium silt), with an average of ~9 µm (fine silt). Sediments collected along the lower 
continental slope and rise (DP3) ranged from ~0.4 – 17 µm (clay to medium silt), with an 
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average of ~5 µm (very fine silt), and sediments collected from the abyssal plain (DP4) 
ranged from ~4 – 13 µm (very fine to fine silt), with an average grain size of ~9 µm (fine 
silt). 
 
Figure 30 Box and whisker plot of depth groups and d50 for All group. 
 
The next set of significant differences in categorical testing within the All group 
was between LAR and depth. LAR were statistically different between DP2 and DP4 (p-
value <0.01; higher LAR at DP2) and between DP3 and DP4 (p-value 0.03; higher LAR at 
DP3) (Figure 35). The highest average LAR (0.24 cm y-1) was found in DP2, and the lowest 
average LAR (0.10 cm y-1) was found in DP4. LARs between 0 – 626 m and 1,250 – 1,875 
m both had an average LAR of 0.18 cm y-1. 
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Figure 31 Box and whisker plot of depth and linear sediment accumulation rates (LAR) 
for All stations. 
 
The next set of significant differences in categorical testing within the All group 
was between MAR and depth, of which there were three. MAR were significantly different 
between DP1 and DP4 (p-value 0.04; higher MAR at DP1), between DP2 and DP3 (p-
value 0.03; higher MAR at DP2), and between DP2 and DP4 (p-value 0.01; higher MAR 
at DP2) (Figure 36). MARs ranged from 0.06 – 0.15 g cm-2 y-1, and unsurprisingly, the 
highest average rate (0.15 g cm-2 y-1) occurred in DP2, and the lowest average rate (0.06 g 
cm2 y-1) occurred in DP4. Mass accumulation rates on the continental shelf averaged 0.13 
g cm2 y-1, whereas MARs along the lower continental rise averaged 0.09 g cm2 y-1.      
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Figure 32 Box and whisker plot of depth and mass sediment accumulation rates (MAR) 
for All stations. 
 
The next set of significant differences in categorical testing within the All group 
was between 210Pbxs fluxes and depth, of which there were two. 210Pbxs fluxes were 
significantly different between DP1 and DP2 (p-value 0.02; higher fluxes at DP2), and 
between DP1 and DP3 (p-value 0.03; higher fluxes at DP3) (Figure 37). 210Pbxs fluxes 
ranged from 0.01 – 0.12 Bq cm2 yr-1, with an average of 0.05 Bq cm2 yr-1. Average fluxes 
were highest in DP2 (0.07 Bq cm2 yr-1), and lowest in DP1 (0.02 Bq cm2 yr-1).  
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Figure 33 Box and whisker plot of depth and 210Pbxs fluxes for All stations. 
 
The next set of significant differences in categorical testing within the All group 
was between 210Pbxs inventories and depth, of which there were four. Significant 
differences were present between DP1 and DP2 (p-value <0.01; higher inventories at DP2), 
between DP1 and DP3 (p-value 0.01; higher inventories at DP3), between DP2 and DP4 
(p-value 0.01; higher inventories at DP2), and between DP3 and DP4 (p-value 0.04; higher 
inventories at DP3 (Figure 38). The mean 210Pbxs inventory of DP1 (678.62 mBq cm-2) is 
less than the means of DP2 (2,223.40 mBq cm-2), DP3 (1,801.32 mBq cm-2), and DP4 
(1,072.97 mBq cm-2), which suggests that deposition of 210Pbxs on the seafloor following 
the spill was mostly confined to depths below the continental shelf break. 
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Figure 34 Box and whisker plot of depth and 210Pbxs inventories for All stations. 
 
 
The next sets of significant differences in categorical testing in the All group was 
between the log transformed fluxes and inventories of TPAH. TPAH fluxes (log) were 
significantly different between DP2 and DP4 (p-value 0.02; higher log fluxes at DP2), and 
between DP3 and DP4 (p-value 0.01; higher log fluxes at DP3) (Figure 39). Average TPAH 
fluxes were highest in depths ranging from 626 – 1,250 m (166.94 ng cm-2 y-1) and lowest 
in depths associated with the abyssal plain (13.79 ng cm-2 y-1). Average fluxes along the 
continental shelf (39.53 ng cm-2 y-1) were lower than those found on the lower continental 
rise (114.23 ng cm-2 y-1). The significant differences between TPAH log inventories and 
depth were similar to those for TPAH fluxes. Significant differences were found between 
DP1 and DP4 (p-value <0.01; higher log inventories at DP1), DP2 and DP4 (p-value <0.01; 
higher log inventories at DP2), and DP3 and DP4 (p-value <0.01; higher log inventories at 
DP3) (Figure 40). Average TPAH inventories were highest in depths ranging from 626 – 
1,250 m (761.91 cm2 y-1) and lowest in depths between 1,875 and 2,500 m (122.23 cm2 y-
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1). Average inventories along the continental shelf (473.72 cm2 y-1) were lower than those 
found on the lower continental rise (570.58 cm2 y-1).   
 
Figure 35 Box and whisker plot of depth and log transformed TPAH fluxes for All 
stations. 
 
 
Figure 36 Box and whisker plot of depth and log transformed TPAH inventories for All 
stations. 
 
The next set of significant differences in categorical testing within the All group 
was between depth and TPH log concentrations, of which there were three. The first 
significant difference was between DP1 and DP3 (p-value <0.01; higher log TPH 
 80 
 
concentrations at DP3), the second was between DP2 and DP3 (p-value 0.01; higher log 
TPH concentrations at DP3), and the third was between DP3 and DP4 (p-value <0.01; 
higher log TPH concentrations at DP3) (Figure 41). The highest average concentration of 
TPHs (412.54 ng g-1) was found at water depths corresponding to DP3, which includes the 
depth of the well site (1,546 m). The two lowest mean TPH concentrations were found in 
water depths corresponding to DP1 (51.75 ng g-1), and DP4 (33.26 ng g-1).  
 
Figure 37 Box and whisker plot of depth (m) and TPH concentrations for All group. 
 
 
The next set of significant differences in categorical testing within the All group 
was between log transformed TPAH concentrations and depth, of which there were three. 
DP1 and DP3 (p-value <0.01; higher log concentrations at DP3), between DP2 and DP3 
(p-value 0.01; higher log concentrations at DP3), and between DP3 and DP4 (p-value 0.02; 
higher log concentrations at DP3) (Figure 42). The average TPAH concentrations in the 
depth groups ranged from 72.60 ng g-1 to 27,583.64 ng g-1, with the highest average 
concentration being in DP3 (3,075.27 ng g-1), and the lowest being in DP4 (232.06 ng g-1). 
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The means of DP1 (373.25 ng g-1), DP2 (800.54 ng g-1), and DP3 are all greater than DP4, 
but were not statistically different. 
 
Figure 38 Box and whisker plot of depth and log transformed TPAH concentrations for 
All stations. 
 
There was one significant difference between depth and d50 in the STAll group. 
Significant differences were found between DP1 and DP3 (p-value < 0.01; larger d50 at 
DP1), and the mean d50 value in DP3 was smaller than the mean d50 values in DP1, DP2 
and DP4 (Figure 43).  
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Figure 39 Box and whisker plot of depth groups and d50 for STAll group. 
 
The next set of significant differences in categorical testing within the STAll group 
was between LAR and depth. LAR were statistically different between DP2 and DP4 (p-
value 0.01; higher LAR at DP1) and between DP3 and DP4 (p-value 0.05; higher LAR at 
DP3) (Figure 44). The highest average LAR (0.33 cm y-1) was found in DP2. Depths along 
the continental shelf and the lower continental rise shared a mean LAR of 0.25 cm y-1, and 
the abyssal plain depths had the lowest average LAR (0.13 cm y-1). 
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Figure 40 Box and whisker plot of depth and linear sediment accumulation rates (LAR) 
for STAll stations. 
 
The next set of significant differences within the STAll group was between MAR 
(log) and depth, of which there were two. MARs (log) were significantly different between 
DP1 and DP4 (p-value 0.05; higher MAR at DP1), between DP2 and DP4 (p-value 0.01; 
higher MAR at DP2), and between DP3 and DP4 (p-value 0.02; higher MAR at DP3) 
(Figure 45). MARs ranged from 0.07-0.21 g cm-2 y-1, with the highest average rate (0.21 g 
cm-2 y-1) in DP2, and the lowest average rate (0.07 g cm2 y-1) in DP4.  
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Figure 41 Box and whisker plot of depth and mass sediment accumulation rates (MAR) 
(log) for STAll stations. 
 
Significant differences were found between POC flux (log) and depth. POC fluxes 
(log) were significantly different between DP2 and DP4 (p-value 0.05; higher fluxes at 
DP2) (Figure 46). POC fluxes ranged from 445.00 – 6,933.26 µg cm-2 y-1, with the highest 
average flux in DP2 (3,745.73 µg cm-2 y-1) and the lowest average in DP4 (1,895.43 µg 
cm-2 y-1). Average fluxes in DP1 (2,805.00 µg cm-2 y-1), DP2, and DP3 (2,513.14 µg cm-2 
y-1) were greater than those found in DP4. 
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Figure 42 Box and whisker plot of depth and log transformed POC fluxes for STAll 
stations. 
 
The next set of significant differences within the STAll group was between 210Pbxs 
fluxes and depth, of which there were two. 210Pbxs fluxes were significantly different 
between DP1 and DP2 (p-value 0.02; higher fluxes at DP2), and between DP1 and DP3 (p-
value 0.03; higher fluxes at DP3) (Figure 47). 210Pbxs fluxes ranged from 4.81 – 171.76 Bq 
cm2 yr-1, with an average of 72.25 Bq cm2 yr-1. Average fluxes were highest in DP2 (91.22 
Bq cm2 yr-1) and DP3 (82.37 Bq cm2 yr-1), and lowest in DP1 (26.03 Bq cm2 yr-1).  
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Figure 43 Box and whisker plot of depth and 210Pbxs fluxes for STAll stations. 
 
The next set of significant differences within the STAll group was between 210Pbxs 
inventories and depth, of which there were four. Significant differences were present 
between DP1 and DP2 (p-value <0.01; higher inventories at DP2), between DP1 and DP3 
(p-value 0.01; higher inventories at DP3), between DP2 and DP4 (p-value 0.01; higher 
inventories at DP2), and between DP3 and DP4 (p-value 0.04; higher inventories at DP3 
(Figure 48).  
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Figure 44 Box and whisker plot of depth and 210Pbxs inventories for STAll stations. 
 
The next sets of significant differences in the STAll group was between depth and 
the log transformed fluxes and inventories of TPAH. TPAH fluxes (log) were significantly 
different between DP2 and DP4 (p-value 0.02; higher log fluxes at DP2), and DP3 and DP4 
(p-value 0.01; higher log fluxes at DP3) (Figure 49). Average TPAH fluxes were highest 
in depths ranging from 626 – 1,250 m (DP2; 202.44 ng cm-2 y-1) and lowest in depths 
associated with the abyssal plain (DP4; 17.26 ng cm-2 y-1). Average fluxes along the 
continental shelf (49.22 ng cm-2 y-1) were lower than those found on the lower continental 
rise (170.63 ng cm-2 y-1). The significant differences between TPAH inventories (log) and 
depth were similar to those for TPAH fluxes. Significant differences were found between 
DP1 and DP4 (p-value <0.01; higher log inventories at DP1), DP2 and DP4 (p-value <0.01; 
higher log inventories at DP2), and DP3 and DP4 (p-value <0.01; higher log inventories at 
DP3) (Figure 50). Average TPAH inventories were highest in depths ranging from 626 – 
1,250 m (DP2; 769.12 cm2 y-1) and lowest in depths between 1,875 and 2,500 m (DP4; 
122.23 cm2 y-1). Average inventories along the continental shelf (581.78 cm2 y-1) were 
slightly higher than those found on the lower continental slope (570.58 cm2 y-1).   
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Figure 45 Box and whisker plot of depth and log transformed TPAH fluxes for STAll 
stations. 
 
 
 
Figure 46 Box and whisker plot of depth and log transformed TPAH inventories for STAll 
stations. 
 
 
The next set of significant differences within the STAll group was between depth 
and TPH concentrations (log), of which there were three. The first was between DP1 and 
DP3 (p-value <0.01; higher log TPH concentrations at DP3), the second was between 
DP2 and DP3 (p-value 0.01; higher log TPH concentrations at DP3), and the third was 
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between DP3 and DP4 (p-value <0.01; higher log TPH concentrations at DP3) (Figure 
51). The highest average concentration of TPHs (412.54 ng g-1) was found in water 
depths corresponding to (DP3). The two lowest mean TPH concentrations were found in 
water depths corresponding to DP1 (49.73 ng g-1), and DP4 (33.26 ng g-1).  
 
Figure 47 Box and whisker plot of depth (m) and TPH concentrations (log) for STAll 
group. 
 
 
The next set of significant differences within the STAll group was between log 
transformed TPAH concentrations and depth, of which there were three. Between DP1 and 
DP3 (p-value <0.01; higher log concentrations at DP3), between DP2 and DP3 (p-value 
0.01; higher log concentrations at DP3), and between DP3 and DP4 (p-value 0.02; higher 
log concentrations at DP3) (Figure 52). The average TPAH concentrations in the depth 
groups ranged from 72.60 ng g-1 to 27,583.64 ng g-1, with the highest average concentration 
being in DP3 (3,075.27 ng g-1), and the lowest being in DP4 (232.06 ng g-1). The means of 
DP1 (373.25 ng g-1), DP2 (800.54 ng g-1), and DP3 are all greater than DP4, but were not 
statistically different. 
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Figure 48 Box and whisker plot of depth and log transformed TPAH concentrations for 
STAll stations. 
 
There were significant differences in the W25 group between LAR and depth. LAR 
were statistically different between DP2 and DP3 (p-value 0.03; higher LAR at DP2), 
between DP2 and DP4 (p-value 0.02; higher LAR at DP2), and between DP3 and DP4 (p-
value <0.01; higher LAR at DP3) (Figure 53). LARs ranged from 0.03 – 0.22 cm y-1 with 
the highest average LAR (0.18 cm y-1) located in DP3. Depths along the upper continental 
rise had a mean LAR of 0.13 cm y-1, and the abyssal plain depths had the lowest average 
LAR (0.03 cm y-1). 
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Figure 49 Box and whisker plot of depth and linear sediment accumulation rates (LAR) 
for W25 stations. 
 
The next set of significant differences within the W25 group was between MAR 
and depth, of which there were two. MARs were significantly different between DP2 and 
DP4 (p-value 0.02; higher MAR at DP2), and between DP3 and DP4 (p-value <0.01; higher 
MAR at DP3) (Figure 54). MARs ranged from 0.02 - 0.12 g cm-2 y-1, with the highest 
average rate (0.09 g cm-2 y-1) occurring in DP3, and the lowest average rate (0.02 g cm2 y-
1) occurred in DP4.  
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Figure 50 Box and whisker plot of depth and mass sediment accumulation rates (MAR) 
for W25 stations. 
 
Significant differences were found between POC flux and depth within the W25 
group. POC fluxes were significantly different between DP2 and DP4 (p-value 0.04; higher 
fluxes at DP2), and between DP3 and DP4 (p-value 0.02; higher fluxes at DP3) (Figure 
55). POC fluxes ranged from 580.00 – 2,139.50 µg cm-2 y-1, with the highest average flux 
occurring in DP3 (1,714.17 µg cm-2 y-1) and the lowest average occurring in DP4 (580.00 
µg cm-2 y-1).  
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Figure 51 Box and whisker plot of depth and POC fluxes for W25 stations. 
 
There were significant differences between TPAH inventories (log) and depth in 
the W25 group. Significant differences were found between DP2 and DP4 (p-value 0.03; 
higher log inventories at DP2), and between DP3 and DP4 (p-value 0.04; higher log 
inventories at DP3) (Figure 56). Average TPAH inventories were highest at depths ranging 
from 626 – 1,250 m (DP2 1,197.94 cm2 y-1) and lowest in depths between 1,875 and 2,500 
m (DP4 117.49 cm2 y-1).   
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Figure 52 Box and whisker plot of depth and log transformed TPAH inventories for W25 
stations. 
 
There was one significant difference in categorical testing in the STW25 group 
between LAR and depth. LAR were statistically different between DP3 and DP4 (p-value 
0.01; higher LAR at DP3) (Figure 57). LARs ranged from 0.04 – 0.39 cm y-1 with the 
highest average LAR (0.26 cm y-1) located in DP3. Depths along the upper continental rise 
had a mean LAR of 0.15 cm y-1, and the abyssal plain depths had the lowest average LAR 
(0.04 cm y-1). 
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Figure 53 Box and whisker plot of depth and linear sediment accumulation rates (LAR) 
for STW25 stations. 
 
The next set of significant differences within the STW25 group was between MAR 
and depth. MARs were significantly different between DP3 and DP4 (p-value 0.01; higher 
MAR at DP3) (Figure 58). MARs ranged from 0.02 – 0.19 g cm-2 y-1, with the highest 
average rate (0.14 g cm-2 y-1) occurring in DP3, and the lowest average rate (0.02 g cm2 y-
1) occurred in DP4.  
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Figure 54 Box and whisker plot of depth and mass sediment accumulation rates (MAR) 
for STW25 stations. 
 
Significant differences were found between POC flux and depth within the STW25 
group. POC fluxes were significantly different between DP3 and DP4 (p-value 0.01; higher 
fluxes at DP3) (Figure 59). POC fluxes ranged from 551.48 – 3,254.45 µg cm-2 y-1, with 
the highest average flux occurring in DP3 (2,513.14 µg cm-2 y-1) and the lowest average 
occurring in DP4 (551.48 µg cm-2 y-1).  
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Figure 55 Box and whisker plot of depth and POC fluxes for STW25 stations. 
 
 
There were significant differences between TPAH inventories (log) and depth 
within the STW25 group. Significant differences were found between DP2 and DP4 (p-
value 0.03; higher log inventories at DP2), and between DP3 and DP4 (p-value 0.04; higher 
log inventories at DP3) (Figure 60). Average TPAH inventories were highest in depths 
ranging from 626 – 1,250 m (DP2 1,197.94 cm2 y-1) and lowest in depths between 1,875 
and 2,500 m (DP4 117.49 cm2 y-1).   
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Figure 56 Box and whisker plot of depth and log transformed TPAH inventories for 
STW25 stations. 
 
Categorical statistical tests in the All and STAll groups produced significant 
differences between distance, d50, TPH (log), and TPAH (log) concentrations and are 
summarized in Table 15. Recall that the five distance categories include D1 (0 – 25 km), 
D2 (25 – 75 km), D3 (75 – 125 km), D4 (125 – 175 km) and D5 (175 – 225 km).  
Table 15 Summary of LS means significant differences of distance and dependent 
variables. 
All & STAll Stations     Significant difference between p-value 
Distance vs. d50 D1 D3 0.01 
      D2 D3 0.04 
Distance vs. TPH (log) D1 D2 0.02 
      D1 D3 0.01 
Distance vs. TPAH (log) D1 D2 < 0.01 
      D1 D3 < 0.01 
      D1 D4 < 0.01 
      D1 D5 0.01 
 
Significant differences in D50 were found between D1 and D3 (p-value 0.01; higher 
D50 in D3) and between D2 and D3 (p-value 0.04; higher D50 in D3) (Figure 61). The 
average grain size within 25 km of the well measured 6.05 µm, whereas the largest average 
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grain size (14.09 µm) was found between 75 and 125 km from the well (D3). Between 25 
and 75 km (D2), the average grain size slightly increased to 7.44 µm.  Distances associated 
with stations on the continental shelf (125 – 175 km; D4) had an average grain size of 10.11 
µm. No grain sizes were reported from stations greater than 175 km away. 
 
Figure 57 Box and whisker plot of distance and d50 for All and STAll stations. 
 
 
There were two significant differences between distance and TPH concentrations 
(log). Significant differences were found between D1 and D2 (p-value 0.02; higher log 
TPH concentrations at D1), and between D1 and D3 (p-value 0.01; higher log TPH 
concentrations at D1) (Figure 62). Average TPH concentrations were highest within 25 km 
of the well (356.26 ng g-1), which was expected. TPH concentrations between 25 and 75 
km (D2) averaged 50.61 ng g-1 and continued to decrease between 75 and 125 km (D3; 
36.48 ng g-1) and then increased between 125 and 175 km (D4; 52.47 ng g-1).   
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Figure 58 Box and whisker plot of distance and log transformed TPH concentrations for 
All and STAll stations. 
 
 
There were two significant differences between distance and TPAH concentrations 
(log). Significant differences were found between D1 and D2 (p-value <0.01; higher log 
TPAH concentrations at D1), between D1 and D3 (p-value <0.01; higher log TPAH 
concentrations at D1), between D1 and D4 (p-value <0.01; higher log TPAH 
concentrations at D1), and between D1 and D5 (p-value 0.01; higher log TPAH 
concentrations at D1) (Figure 63). Average TPAH concentrations were highest within 25 
km of the well (3,280.21 ng g-1), which was expected. TPAH concentrations between 25 
and 75 km (D2) averaged 268.04 ng g-1 and slightly increased between 75 and 125 km (D3; 
291.50 ng g-1). TPAH concentrations between 125 and 175 km (D4) and 175 – 225 km 
(D5) averaged 265.90 ng g-1 and 225.21 ng g-1, respectively.   
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Figure 59 Box and whisker plot of distance and log transformed TPAH concentrations for 
All and STAll stations. 
 
 
3.4.2 Linear Regression 
Linear regression models produced no significant relationships between slope and  
concentrations of TPAH and TPH, LARs, MARs, POC fluxes, TPAH fluxes, 210Pbxs fluxes, 
POC inventories, TPAH inventories, TPH inventories, or 210Pbxs inventories in both All 
and W25, and in the STAll and STW25 groups. This might be explained by a number of 
factors, including that the slope of the seafloor was not differentiated enough throughout 
the study area, that an insufficient number of samples were collected to represent 
differentiation in seafloor slopes in the study area, that the seafloor was simply 
overwhelmed with oil, that the slope of the seafloor did not matter, or more likely, a 
combination of two or more of these factors. 
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 DISCUSSION 
The MSE has been suggested to be the link between the surface waters and the 
seafloor after the oil spill. The mid-water column oil plume detected soon after the spill 
began was estimated to extend ~13 km from the well, measured ~9.6 km in width, was 
~500 m thick, went as deep as 1,400 m, and was vertically oriented along bathymetric 
features (Camilli et al. 2010; Hazen et al. 2010; Diercks et al. 2010; Valentine et al. 2014). 
Numerous researchers have alluded to it being the driving factor for the deposition of oil, 
increased linear and mass accumulation rates, higher fluxes of 210Pbxs to the seafloor, and 
the deposition of marine oil snow (MOS) as a result of increased production.   
 
4.1 Relative Aspect 
As an analogy, imagine the bathymetrically complex seafloor in this region as a 
mountain range and the released oil as a rainstorm that is moving from east to west. The 
“rain shadow effect” states that in mountainous regions, the windward (east) side of the 
mountain will receive more rain than the leeward (west) side (e.g., Roe 2005; Siler et al. 
2015).  Stations located near (~15 km) the well are surrounded by very large, tall and steep-
sided mounds (~500 m above the well elevation) to the east, south, and west, with most of 
the slope directions of sampling stations facing away from the well. Many of the stations 
outside of these bathymetric highs had slope directions that faced towards the well, 
particularly those located on the continental slope. It was expected that stations facing the 
well would have higher concentrations of TPAHs and TPHs; however, relative aspect was 
only significantly related with long-term linear and mass accumulation rates, and the flux 
of POC to the seafloor (All), all of which were highest along the continental slope and rise. 
 103 
 
In the STAll group, there were no significant differences between the two slope directions, 
suggesting that it did not matter which way the seafloor was facing; the amounts and 
concentrations of each dependent variable overwhelmed the surface of the seafloor over 
the short term. Stations located within 25 km of the well (W25 and STW25) had slopes that 
predominately faced away from the well, with many of these stations being located within 
the aforementioned bathymetric highs. There were a few stations located outside of these 
mounds, but still within 25 km, and many of these slopes faced away from the well also. 
Even though stations within 25 km had the highest average TPAH and TPH concentrations, 
the direction of the slope was not an important factor for the deposition of MOSSFA and 
the seafloor was overwhelmed with oil.   
 
4.2 Slope 
Gardner et al. (2001) published seafloor slope values in the study area ranging from 0.51° 
immediately east of the Mississippi River outlet to 0.03° at the 40 m isobath on the broad, 
gently sloping continental shelf. Between the 40 and 90 m isobaths, the slope steepens to 
~0.03° to 1.2°, and steepens further at the shelf break (0.53° to > 5°) (Gardner et al. 2001). 
Slope values calculated in this study were similar to those reported by Gardner et al. (2001). 
Low angle slopes were dominant where cores were collected in the study area (~0.70 to 
2.5°), particularly on the shelf and the upper continental slope, but slopes of the mounds 
immediately surrounding the well head ranged from ~9 – 72°, several with elevations of 
~500 m or more above the surrounding seafloor. These steep slopes could have initially 
blocked, limited, or impeded a significant amount of oil from leaving the area within 25 
km of the well, however, it appears that throughout the study area, not just within 25 km 
of the well, that the slope of the seafloor was not a significant variable to predict the 
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distributions and accumulations of the dependent variables (e.g., TPAH concentrations, 
fluxes, inventories, etc.). Throughout the study area, the slope of the seafloor at station 
locations appears to be rather shallow, even along the continental slope and rise. The high 
resolution of the BOEM map allowed for a point slope calculation within a 12 x 12 m area, 
which is not necessarily the actual slope of the station at the given GPS location. The 
methods of collecting sediment from the bottom of the ocean have their own inherent errors 
such as the accuracy of the collected GPS location from the ship and the GPS location of 
where the multi-corer or Ponar grab actually sampled. Other issues associated with slope 
include a lack of stations sampled on steep slopes, and a lack of high-resolution bathymetric 
data along the continental shelf, to allow slopes to be calculated. Our results suggest that 
the slope of the seafloor in the study area was not significant for increased accumulations 
of MOSSFA and oil, however, if more slope data were collected, those results might show 
a different outcome.  
 
4.3 Grain size 
Relatively large grain sizes on the continental shelf were unsurprising, and likely result 
from the proximity to land and river outlets that supply this area with sediments (Gardner 
et al. 2001), as well as nutrients to fuel primary production (Chanton et al. 2015). As 
distance from the primary lithologic sediment source (land) and depth increase, larger 
particles are disaggregated, consumed, or deposited quickly, while the finer grained 
materials are carried out to sea and subsequently deposited farther away and at deeper 
depths (e.g., Gardner et al. 2001). Shelf sediments are predominately sand and silt sized 
(Wang et al. 2014), whereas grain sizes along the slope, rise, and the abyssal plain gradually 
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become finer (Brooks et al. 2015). Results from this study show a fining of grain sizes as 
distance from the shore increased. Coarser grain sizes were located on the continental shelf 
(proximity to terrestrial sediment sources), in submarine canyons, near to bathymetric 
evidence of mass wasting events, and possibly from the deposition of materials following 
the MSE (Gardner et al. 2001; Wang et al. 2014; Brooks et al. 2015; Daly et al. 2016). The 
distribution of average grain sizes showed a decrease in size as water depth increased, with 
the finest particles being deposited along the upper and lower continental slope and rise, as 
expected. There was a slight increase in the average grain size at some stations associated 
with the abyssal plain, however, these stations are likely influenced by mass wasting 
events. The distributions of average grain size are most likely controlled by both depth and 
distance from land. When comparing depth and the distributions, the average grain size 
along the continental shelf was significantly different than the average grain size between 
1,250 and 1,875 m, which was not surprising. The average grain size when compared with 
distance shows a similar difference, sediments along the continental shelf were, on average, 
larger than those found near the well. In addition to lithogenous sediments, there was a flux 
of marine snow to the seafloor. Marine snow consists of particles measuring > 0.5 mm in 
diameter, which is within the average grain size range for the upper and lower continental 
slope and rise. Passow and Ziervogel (2016) reported four pulses of marine oil 
sedimentation associated with the spill: detrital, microbial, phytoplankton, and 
zooplankton.  The first pulse of sedimentation included loose flocs of detrital marine oiled 
snow (MOS), consisting mostly of dead planktonic organisms.  This pulse occurred soon 
after planktonic organisms and zooplankton eggs, not including bacteria and viruses, came 
in direct contact with the oil.  The second pulse came after bacteria in the surface waters 
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produced extracellular polymeric substances (EPS) in the days and weeks following the 
onset of the spill. 
These sticky microbial MOS matrices contain complex bacterial communities that 
contribute to degradation rates and sedimentation of oil compounds.  The third pulse came 
after a sedimentation event consisting of phytoplankton was detected in August 2010 using 
sediment traps near DeSoto Canyon, off the western of coast of Florida.  Passow (2014) 
confirmed that phytoplankton aggregates incorporated large amounts of oil during and 
following the spill and that phytoplankton MOS was an important vehicle for oil transport 
to the seafloor.  The final pulse of MOS supplied the seafloor with the discarded feeding 
structures, fecal pellets, and the dead zooplankton.  Zooplankton, like phytoplankton, 
incorporated oil droplets into their feeding structures, bodies, and fecal pellets and are 
suggested to be another important transport pathway to the seafloor.  Passow and Ziervogel 
(2016) also reported abundant cm-sized MOS particles on the edges of the oil plume, but 
evidence of these was most likely erased quickly due to rapid consumption before reaching 
the seafloor. MOS was also observed by Mason et al. (2014), Valentine et al. (2014), and 
Brooks et al. (2015) in bottom sediments within 256 km of the platform. The resolution of 
sampling intervals in this study is likely too coarse to isolate just the MOS, and therefore 
cannot exclude the presence of MOS in near surface sediments. The grain sizes determined 
in this study encompass the range of particle sizes associated with marine snow, as well as 
those particles associated with near shore sediment supply. The grain sizes normally 
located in the different bathymetric areas (continental shelf, slope, rise, and abyssal plain) 
and MOSSFA are indistinguishable based simply on particle size.   
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4.4 Particulate Organic Carbon 
The main sources of POC to the study area are the Mississippi River and its delta, 
natural oil seeps, phytoplankton (primary production) and zooplankton, cross-shelf 
transport, and mass wasting events (Eppley et al. 1983; Trefry et al. 1994; Chanton et al. 
2015; Daly et al. 2016). As distance from land increases, the amount of POC supplied to 
the area from terrestrial sources decreases.  The Mississippi River supplies the northern 
GoMx with an average of ~ 140 x 1011 kg of sediment per year (Blum and Roberts 2009), 
of which ~ 252 x 109 kg is POC (Trefry et al. 1994).   
Large amounts of organic carbon were supplied by the oil spill, estimated to range 
between 4.6 – 5.1 × 109 kg, with 3.0 – 4.9% of it being deposited on the seafloor (Chanton 
et al. 2015). This oil-derived OM supplied organisms with an additional food source that 
was readily consumed. This increase in production was termed the MSE, which was 
attributed to have been a link between surface and mid-depth waters and the seafloor, via 
the deposition of MOSSFA. Pre-DWH POC inventories (0 – 5 cm) reported from the 
northern GoMx seafloor ranged between 0.001 – 0.020 g cm-2 (Yeager et al. 2004). Pre-
DWH fluxes of POC to sediments on the seafloor have not been found in the literature, 
however, using reported MARs and % POC from Yeager et al. (2004), calculated POC 
fluxes ranged from 88 to 4,480 µg cm-2 y-1. POC fluxes calculated from long term sediment 
accumulation rates ranged from ~430 to 4,300 µg cm-2 y-1, whereas those based on short 
term sediment accumulation rates ranged from ~445 to almost 7,000 µg cm-2 y-1. Long-
term POC fluxes within 25 km of the well ranged from 580 to 2,200 µg cm-2 y-1, and short-
term POC fluxes ranged from 550 to 3,200 µg cm-2 y-1. The major difference between these 
ranges are the average fluxes in each group. The highest average POC flux was in the STAll 
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group (2,513.14 µg cm-2 y-1), whereas the lowest average POC flux was in the long term 
W25 group (580.00 µg cm-2 y-1). The distribution of these averages was predominately 
controlled by depth. Normally, less organic carbon is supplied to the deep seafloor as 
compared to shallower areas (e.g., the continental shelf) given reduced surface water 
primary production, lack of organic carbon coming from land, and rapid consumption of 
organic carbon at shallower depths (e.g., Mayer et al. 2007).  
 
4.5 Sediment Accumulation (LAR, MAR) 
Two sets of LARs and MARs were calculated in order to try to distinguish 
MOSSFA.  Long term rates used average linear and mass accumulation rates calculated 
over the entire core, whereas short term rates were calculated over the top 1.5 cm. Long 
term rates in this study are similar to those published by Yeager et al. (2004). Yeager et al. 
(2004) reported pre-DWH linear and mass accumulation rates, using the CS-CF model, 
which ranged from 0.04 – 0.44 cm y-1, and 0.02 – 0.56 g cm2 yr-1, respectively, and noted 
that rates were relatively constant (0.08 cm y-1 and 0.04 g cm2 y-1) in water depths greater 
than 1,000 m. In this study, long term LARs ranged from 0.03 to 0.33 cm y-1, while long 
term MARs range from 0.02 to 0.24 g cm2 y-1. Short term LARs ranged from 0.04 to 0.54 
cm y-1, and short term MARs ranged from 0.02 to 0.38 g cm2 y-1. Sediment accumulation 
rates were also calculated in previous studies, including Adhikari et al. (2016) and Brooks 
et al. (2015), both of which used the constant rate of supply model (CRS). These studies 
reported that their LARs and MARs were consistent with the pre-DWH values published 
by Yeager et al. (2004). Brooks et al. (2015) reported that MARs calculated using 234Thxs 
were at least 4 times higher in late 2010 (0.48 – 2.40 g cm2 y-1) than MARs calculated in 
 109 
 
2011 and 2012 (0.14 – 0.66 g cm2 y-1). That study also reported MARs calculated from 
210Pbxs near the DeSoto Canyon, which ranged from 0.05 – 0.16 g cm2 y-1. Adhikari et al. 
(2016) reported LARs and MARs calculated using the CRS model for seven coastal 
stations, as well as for 10 deep sea stations located east and west of the Mississippi River. 
The five deep sea stations east of the Mississippi River had LARs ranging from 0.09 – 0.30 
cm2 y-1 and MARs ranging from 0.13 – 0.32 g cm2 y-1. The LARs and MARs calculated 
from this study are similar to those reported from other studies following the DWH (e.g., 
Brooks et al. 2015; Adhikari et al. 2016). Linear and mass accumulation rates calculated in 
this study were significantly related to both depth and relative aspect. The distributions of 
average long- and short-term linear and mass accumulation rates (All; STAll) show that 
sedimentation and accumulation of sediment generally decreased with increasing water 
depth.  LARs and MARs were highest along the continental slope and rise, which suggests 
that part of the MSE was deeper in the water column (below 625 m) and ran into the 
continental slope where it deposited MOS on the seafloor similarly to how soap clings to 
the sides of a bathtub (Valentine et al. 2014).   
Stations along the continental slope and rise (625 – 1,875 m) had similar long and 
short term LARs and MARs (long: 0.18 – 0.24 cm y-1, 0.09 – 0.15 g cm-2 y-1, respectively; 
short: 0.25 – 0.33 cm y-1, 0.13 – 0.21 g cm-2 y-1, respectively) as those stations located on 
the continental shelf (long: 0.18 cm y-1, 0.13 g cm-2 y-1, respectively; short: 0.25 cm y-1, 
0.19 g cm-2 y-1, respectively). However, short-term average rates (both LAR and MAR) 
were ~36% greater than average long-term rates. The greater magnitudes, on average, of 
both short-term linear and mass accumulation rates as compared to long-term rates, further 
suggests the deposition of MOSSFA along the continental shelf, slope and rise, with the 
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highest rates confined to the slope. Similarly, long-term average LARs and MARs for 
stations located within 25 km were significantly higher between 1,250 and 1,875 m as 
compared to the other depth intervals, which was not unexpected given the depth of the 
well. Short-term linear and mass accumulation rates for stations within 25 km showed an 
~ 30% increase in linear rates and an ~ 35% increase in mass accumulation rates as 
compared to the long-term rates calculated in the All group, again suggesting the increased 
rates are due to the deposition of MOSSFA, and that most of the material was confined to 
the lower continental slope. 
In addition to depth, the aspect of the station relative to the well was significant for 
the distributions of average LARs and MARs. In the All group, linear and mass 
accumulation rates were higher at stations where the slope faced the well, which were 
predominately located along the continental slope and rise, however, the rates within 25 
km of the well were not influenced by relative aspect.  The lack of significant relationships 
between relative aspect and LARs and MARs within 25 km of the well suggests that the 
immediate area of the seafloor was overwhelmed with oil.  Furthermore, LARs and MARs 
in the STAll, W25 and STW25 groups did not show any significant differences with relative 
aspect, which suggests that slope direction was overall, not a controlling factor for the 
distributions of linear and mass accumulation rates. 
 
4.6 210Pbxs 
It is generally accepted that prior to 2010, the fluxes of 210Pbxs to the seafloor of the 
northern GoMx were controlled by bathymetric features and depth, but due to the unique 
location of the DWH oil spill, it has been suggested that an increase of 210Pbxs flux to the 
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deep seafloor resulted from the deposition of MOSSFA (Schwing et al. 2017). 210Pbxs 
supplied from terrestrial sources is rapidly scavenged from the ocean surface and mid-
water column and deposited in mostly shallow waters. Surface waters of the continental 
shelf are more likely to have higher fluxes and inventories of 210Pbxs due to its proximity 
to land (DeMaster et al. 1985), however, 210Pbxs fluxes and inventories calculated in this 
study were highest between 625 and 1,875 m water depths (continental slope and rise). 
Yeager et al. (2004) published pre-DWH 210Pbxs inventories ranging from 0.35 – 3.48 Bq 
cm2. Schwing et al. (2017) reported similar inventories ranging from 0.57 – 4.59 Bq cm2. 
210Pbxs inventories calculated in this study (0.16 – 3.94 Bq cm2) show similar ranges as 
Schwing et al. (2017) and Yeager et al. (2004).  Yeager et al. (2004) did not report 210Pbxs 
fluxes, however, using the reported MARs and 210Pbxs concentrations, pre-DWH 210Pbxs 
fluxes ranged between 0.01 and 0.22 Bq cm2 yr-1, with the lowest flux occurring in the 
abyssal plain, and the highest near the DeSoto Canyon.  Schwing et al. (2017) reported 
210Pbxs fluxes (2010 – 2013) ranging from 0.001 – 0.07 Bq cm2 yr-1, which are comparable 
to the long-term values calculated in this study (0.01 – 0.12 Bq cm2 yr-1).  Short-term fluxes 
calculated in this study ranged from 0.01 – 0.17 Bq cm2 yr-1, which is in congruence with 
the scenario of rapid deposition of 210Pbxs to the seafloor. Schwing et al. (2017) noted that 
210Pbxs fluxes increased from 1950 – 2009 (0.002 – 0.022 Bq cm2 yr-1) to those calculated 
between 2010 and 2013, and that fluxes of 210Pbxs in the 2010-2013 data set decreased as 
distance from the well increased. However, this study did not find any statistical 
relationships between distance from the well and the flux of 210Pbxs to the seafloor. The 
increased fluxes and inventories of 210Pbxs to the seafloor following the spill support the 
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idea that 210Pbxs was rapidly scavenged from the surface waters and deposited on the 
seafloor, mainly along the continental slope and rise.   
 
4.7 TPAH and TPH 
After the DWH oil spill, PAHs in water and sediment have been studied to varying 
degrees throughout the GoMx. The concentrations of TPAHs in GoMx sediments 
published to date encompass different locations and settings. Some studies focused on 
TPAH concentrations in marsh sediments (e.g., Dincer Kirman et al. 2016; Boopathy et al. 
2012), sediments from the continental shelf (e.g., Adhikari et al. 2016), sediments near 
Galveston, Texas (e.g., Sammarco et al. 2013), sediments near the DeSoto Canyon (e.g., 
Brooks et al. 2015; Romero et al. 2015; Schwing et al. 2017), and sediments found along 
the coasts of Louisiana, Mississippi, and Florida (e.g., Barron et al. 2015). Iqbal et al. 
(2007) reported that 90% of pre-DWH marsh sediments collected near Bay Jimmy, LA had 
concentrations less than 0.002 ng g-1, and Wade et al. (2008) reported concentration ranges 
of TPAHs along the northern GoMx continental shelf and slope from not detected to 1,033 
ng g-1, with an average of 140 ng g-1. Adhikari et al. (2016) reported ranges near 
background levels (66 – 158 ng g-1), which were similar to the ranges reported by Romero 
et al. (2015) (70 – 524 ng g-1), and Wang et al. (2014) (175 – 244 ng g-1). Dincer Kirman 
et al. (2016) reported higher TPAH concentrations that ranged from 120 – 2,559 ng g-1 in 
sediments near Barataria Bay, LA. TPAH concentrations determined in this study ranged 
from 141 ng g-1 to over 27,000 ng g-1, except for one Cape Hatteras station that fell below 
background levels (~72 ng g-1). The biggest difference between TPAH concentrations 
determined in this study and the previous studies is the number of stations sampled. 
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Previous studies only used data from a few stations, whereas 139 stations were used in this 
study. Even with a much larger and more robust data set, TPAH concentrations were still 
variable throughout the study area (Sammarco et al. 2013). It has been suggested that the 
distribution and accumulation of TPAHs was partially controlled by the MSE, which 
allowed organisms to incorporate oil droplets to form MOS (Passow and Ziervogel 2016; 
Spier et al. 2013; Babcock-Adams et al. 2017; Romero et al. 2015; Brooks et al. 2015). 
Romero et al. (2015) reported TPAH concentrations and total organic carbon fluxes in near 
surface sediments near the DeSoto Canyon sampled in 2010 and 2011, that showed higher 
concentrations of TPAHs (70 – 524 ng g-1) than sediments collected in previous years (45 
– 320 ng g-1). Babcock-Adams et al. (2017) reported that the highest aliphatic (e.g. n-
alkanes) and aromatic hydrocarbon concentrations (near surface 0 – 3 cm, subsurface 3 – 
6 cm) were found in samples located within 30 km of the well and between 750 – 1,620 m 
water depth, which is consistent with the findings from this study. There are not as many 
published TPH concentrations as TPAH concentrations, however, Dincer Kirman et al. 
(2016) reported TPH concentrations in marsh sediments ranging from 94 – 2,984 µg g-1, 
and Mason et al. (2014) reported that the highest sediment TPH concentrations (0 – 1 cm) 
(19,258 ng g-1) were from samples located within 5 km of the well. Sammarco et al. (2013) 
published Ponar-grab sediment TPH concentrations collected within 50 km of the well that 
ranged from 50 – 5.35 x 108 ng g-1, and averaged 39.3 x 106 ng g-1. These authors noted 
that the distributions of TPHs were sporadically distributed throughout the sampling area, 
with spikes located near Galveston, TX and Pensacola, FL. Sammarco et al. (2013) 
suggested that the elevated concentrations near Galveston are most likely caused by the 
near-shore currents west of the Mississippi River, which are known to carry the Mississippi 
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River plume westward along the continental shelf, however, the authors note that the oil 
may not be consistent with DWH oil and could include legacy oil from prior oil spills in 
the area (e.g., 1984, 1990, and 1999). The high TPH concentrations in samples located near 
Pensacola were also hypothesized to be the result of oil being transported by the western 
boundary current, smaller eddies, or seasonal winds to the western edge of Florida 
(Sammarco et al. 2013). 
 TPH concentrations determined in this study ranged from 9 to 714 ng g-1. The 
highest concentrations of TPHs in this study were found along the lower continental rise 
(~1,250 to 1,875 m; DWH well depth 1,500 m) and were significantly higher than average 
concentrations found on the continental shelf, slope, and the abyssal plain. The distribution 
of TPH was also influenced by distance from the source (well) in addition to depth. Similar 
to other studies (e.g., Sammarco et al. 2013; Mason et al. 2014; Babcock-Adams et al. 
2017), the highest concentrations of TPH were found within ~ 25 km of the well and 
decreased in concentration as distance increased. The slight increase in TPH concentrations 
found between 125 and 175 km is probably from oil being pushed onto the continental 
shelf by currents, waves or wind.  
The distribution of high TPAH concentrations was mainly confined to depths 
ranging from 1,250 to 1,875 m (lower slope and rise), and these high TPAH concentrations 
were significantly different from those found on the shelf, upper slope, and abyssal plain. 
Recalling the depth of the DWH well (1,500 m), the high TPAH concentrations found 
along the slope and rise were not unexpected.   
In addition to depth, the distribution of TPAH concentrations was also influenced 
by proximity to the well. TPAH concentrations were highest within 25 km of the well and 
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decreased as distance increased. If you recall the bathymetry surrounding the well, the 
distribution of oil based on distance was most likely impeded by the ~ 500 m high mounds 
located very near to the well. These mounds initially constrained the released oil, but after 
some time, the oil was carried throughout the northern GoMx.   
TPAH fluxes calculated using long term sediment accumulation rates ranged from 
~ 4 to 528 ng cm-2 y-1, whereas those calculated using short term sediment accumulation 
rates had a slightly wider range of ~ 4 to 560 ng cm-2 y-1. The distribution of TPAH fluxes 
in both the All and STAll groups were dependent on depth. The highest TPAH fluxes 
occurred between 625 and 1,250 m water depth, which is the continental slope. Short-term 
TPAH fluxes showed a similar distribution as those calculated using the long-term rates. 
Both distributions show that higher fluxes of oil occurred along the slope and rise, which 
is consistent with other results calculated in this study, with some flux being forced onto 
the shelf and some reaching out to depths of the abyssal plain. However, the flux of TPAH 
showed no evidence of being influenced by depth when within 25 km, even though the 
stations within 25 km had a higher average flux. TPAH inventories calculated over the first 
5 cm ranged between 84 and 2,072 ng cm2. Within 25 km of the well, the range changed 
little (117 to 2,072 ng cm2). When comparing average TPAH inventories and depth, the 
distributions showed significant differences. In the All, STAll, and W25 groups, the highest 
average TPAH inventories are found between 625 and 1,250 m. There is a similar average 
inventory between 0 and 625 m, however, this could be influenced by minor prior oil spills. 
The lowest TPAH inventory was in depths associated with the abyssal plain, which was 
expected.   
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 CONCLUSIONS 
The focus of this study was to learn about possible relationships among sediment 
accumulation rates, and concentrations and fluxes of TPAHs and TPHs in seafloor 
sediments, and the bathymetry of this part of the seafloor following the DWH oil spill. It 
was hypothesized that seafloor characteristics, including seafloor slope, distances from the 
well, water depth, and aspects relative to the well, would exhibit statistical relationships to 
values of sediment accumulation rates (LARs and MARs), TPAH and TPH concentrations, 
fluxes and inventories of POC, 210Pbxs, and TPAH, POC concentrations, and average grain 
size (d50). Using the BOEM high resolution bathymetric data, physical properties of 
sediments, radiochemical, and geochemical data, we were able to determine: (1) the slopes 
of each core location, (2) the relative aspect of each station to the well, (3) distances from 
the well, (4) water depths, (5) average grain size over 0 – 1 cm below the seafloor, (6) 
linear and mass accumulation rates, and (7) concentrations, fluxes and inventories for 
TPAH, TPH, 210Pbxs, and POC, of sediment cores and grab samples (OSAT) collected in 
2010 and 2011.    
There were a number of statistically significant relationships discovered among 
these variables. Relative aspects and distances from the well did show some significant 
relationships, however, the most significant variable controlling the distributions was water 
depth. The slope of the seafloor was the only independent variable not statistically related 
to any dependent variables, most likely due to the generally shallow sloping seafloor and 
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lack of sampling stations on steeper slopes. Relative aspect was not as significant as 
expected, but this may be due in part to the massive geographic extent of the spill. Distances 
were significant for the distributions of TPAH and TPH concentrations, and average grain 
size. These distributions show that as distance from the well increased, the concentrations 
decreased, however, no relationships could be found between distance and the other 
dependent variables. In regards to water depth, numerous significant relationships were 
found. Concentrations of TPAH and TPH, linear and mass accumulation rates, fluxes of 
POC, 210Pbxs, TPAH, and inventories of POC, 210Pbxs, TPAH and TPH were all 
significantly higher in depths ranging between 626 and 1,875 m (continental slope and 
rise), which includes the depth of the DWH well. As the oil flowed from the well, some 
was immediately deposited on the seafloor near the well, some was buoyant enough to float 
to the sea surface, and some stayed in the water column at ~1,100 m. The introduction of 
oil as a food source for marine organisms led to an increase in primary production in the 
surface waters, deemed the “dirty blizzard” or MSE. The deposition of MOSSFA is evident 
based on increased linear and mass accumulation rates, as well as increased fluxes and 
inventories of POC, TPAHs and TPHs, and 210Pbxs. Most importantly, these increases occur 
along the continental slope and rise, which suggests that the MSE ran into the continental 
slope and deposited most of the materials on the seafloor, much like how soap clings to the 
sides of a bathtub, forming a ring.   
Using the bathymetric data provided a spatial visualization of these variables, and 
revealed the importance of simple variables including distance, water depth, and slope 
direction. With these data and knowledge, future research cruises and studies conducted in 
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this area of the northern GoMx will have a better understanding of the mechanisms that 
distribute oil to the seafloor. 
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APPENDICES 
APPENDIX A. REVELANT EQUATIONS  
Table A: Variable data ranges and relevant equations ([ ] denotes concentrations) 
Variable Interval Equation 
D50 0 - 1 cm = Average (0 - 1 cm) 
LAR -- [210Pbxs(z)] = [210Pbxs(0) exp (-αz)] 
MAR -- S = λ/α 
TPAH flux 0 - 1 cm = Mass accumulation rate * [TPAH] 
POC flux 0 - 1 cm = (Mass accumulation rate * 1000) * [POC] 
210Pbxs flux 0 - 1 cm = (210Pbxs/1000) * Mass accumulation rate 
TPAH inventory* 0 - 5 cm ̶ 
TPH inventory* 0 - 5 cm ̶ 
210Pbxs inventory* 
0 cm- 
unsupported 
210Pbxs 
̶ 
POC inventory* 0 - 5 cm ̶ 
[TPAH] 0 - 1 cm ̶ 
[TPH] 0 - 1 cm ̶ 
   
Assumed grain density Each cm = 2.5 g cm-3 
Organic matter fraction Each cm = 2 * (% organic carbon / 100) 
Assumed grain density + 
organic matter Each cm 
= (2.5 * (1 - organic matter fraction)) + (1.7 * organic matter 
fraction) 
Fraction of water Each cm = bulk sediment dry - bulk sediment wet 
Assumed % porosity Each cm = (fraction of water/(fraction of water + (1 - fraction of water)/grain density)) 
Assumed % porosity + 
organic matter Each cm 
= (fraction of water/(fraction of water + (1 - fraction of 
water/assumed grain density + organic matter))) 
Assumed mass depth Each cm = (1 - assumed % porosity) * assumed grain density * interval thickness 
Assumed mass depth + 
organic matter Each cm 
= (1 - assumed % porosity + organic matter) * assumed grain 
density + organic matter * interval thickness 
Assumed cumulative mass 
depth + organic matter Each cm = sum(a, a+b, a+b+c, …) 
Bulk density Each cm = (1 - assumed % porosity + organic matter) * assumed grain 
density + organic matter 
*Inventories   
Assumed  = ((1-% porosity) * assumed grain density) 
Assumed + organic matter  = ((1 - % porosity) * assumed grain density + organic matter) 
Assumed interval inventory  = (depth thickness * assumed + organic matter * ([TPAH]; [TPH]; 210Pbxs; % porosity) 
Assumed interval inventory + 
organic matter 
 = (depth thickness * assumed + organic matter * ([TPAH]; 
[TPH]; 210Pbxs; % porosity)) 
Inventory (0 - 5 cm)  = Sum (n1 + n2 +n3 … + n10) 
 
 120 
 
APPENDIX B. SUMMARY TABLES  
Table B1. Summary table of fluxes of TPAH, POC and 210Pbxs in the All group. 
Station TPAH flux POC flux 210Pbxs Flux 
  ng cm-2 y-1 µg cm-2 y-1 Bq cm-2 y-1 
GIP-1-10MC 32.98 1,762.00 ± 0.01 0.02 ± 0.08 
GIP-2-10MC 44.72 1,149.90 ± 0.01 0.01 ± 0.08 
GIP-3-10MC 40.90 3,206.40 ± 0.002 0.03 ± 0.53 
GIP-4-10MC -- -- -- 
GIP-6-10MC -- -- -- 
GIP-7-10MC 62.78 3,037.41 ± 0.14 0.09 ± 4.60 
GIP-8-10MC 13.42 1,029.57 ± 0.01 0.02 ± 0.24 
GIP-11-10MC 4.35 431.60 ± 0.02 0.03 ± 0.35 
GIP-12-10MC 59.86 4,290.00 ± 0.08 0.08 ± 1.40 
GIP-13-10MC 178.27 3,066.00 ± 0.03 0.05 ± 0.54 
GIP-15-10MC 528.73 1,774.92 ± 0.02 0.04 ± 0.30 
GIP-16-10MC 276.35 1,573.00 ± 0.05 0.05 ± 0.53 
GIP-17-10MC 246.18 1,388.00 ± 0.14 0.04 ± 0.73 
GIP-18-10MC 163.91 1,530.00 ± 0.10 0.06 ± 0.91 
GIP-19-10MC 4.66 580.00 ± 0.001 0.03 ± 0.02 
GIP-20-10MC 188.72 2,139.50 ± 0.02 0.07 ± 0.33 
GIP-21-10MC 18.60 2,304.50 ± 0.14 0.1 ± 2.81 
GIP-22-10MC 27.92 3,360.00 ± 0.05 0.07 ± 0.74 
GIP-23-10MC 98.38 2,190.00 ± 0.03 0.11 ± 1.33 
GIP-24-10MC 75.36 1,464.50 ± 0.17 0.07 ± 2.92 
GIP-25-10MC 5.08 1,512.35 ± 0.02 0.08 ± 0.80 
GIP-A-11MC -- -- 0.03 ± 0.19 
GIP-B-11MC -- -- 0.03 ± 0.28 
GIP-C-11MC -- -- 0.05 ± 3.48 
GIP-D-11MC 27.08 -- 0.05 ± 0.14 
GIP-E-11MC 17.64 -- 0.04 ± 0.04 
GIP-F-11MC -- -- 0.12 ± 1.02 
GIP-G-11MC 24.40 -- 0.05 ± 0.11 
GIP-H-11MC 24.30 -- 0.05 ± 0.06 
GIP-K-11MC -- -- -- 
GIP-L-11MC -- -- -- 
GIP-M-11MC -- -- -- 
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Table B2. Summary table of short term based fluxes of TPAH, POC and 210Pbxs in the 
STAll group. 
Station TPAH flux POC flux 210Pbxs Flux 
  ng cm-2 y-1 ug cm-2 y-1 Bq cm-2 y-1 
GIP-1-10MC 43.53 2,325.26 ± 0.003 0.02 ± 0.03 
GIP-2-10MC 39.37 1,012.21 ± 0.01 0.005 ± 0.09 
GIP-3-10MC 64.77 5,077.54 ± 0.0001 0.05 ± 0.03 
GIP-4-10MC -- -- -- 
GIP-6-10MC -- -- -- 
GIP-7-10MC 69.89 3,381.25 ± 0.003 0.10 ± 0.10 
GIP-8-10MC 20.35 1,561.24 ± 0.01 0.02 ± 0.09 
GIP-11-10MC 4.49 445 ± 0.001 0.03 ± 0.02 
GIP-12-10MC 96.74 6,933.26 ± 0.01 0.14 ± 0.09 
GIP-13-10MC 279.35 4,804.47 ± 0.002 0.08 ± 0.04 
GIP-15-10MC 560.41 1,881.27 ± 0.002 0.04 ± 0.03 
GIP-16-10MC 483.75 2,753.58 ± 0.01 0.09 ± 0.05 
GIP-17-10MC 385.34 2,172.61 ± 0.02 0.06 ± 0.08 
GIP-18-10MC 290.35 2,710.31 ± 0.05 0.10 ± 0.34 
GIP-19-10MC 4.43 551.48 ± 0.002 0.03 ± 0.05 
GIP-20-10MC 167.09 1,894.27 ± 0.01 0.06 ± 0.09 
GIP-21-10MC 16.15 2,000.5 ± 0.16 0.08 ± 3.23 
GIP-22-10MC 40.88 4,918.91 ± 0.002 0.10 ± 0.04 
GIP-23-10MC 103.03 2,293.63 ± 0.001 0.12 ± 0.04 
GIP-24-10MC 167.46 3,254.45 ± 0.11 0.16 ± 1.97 
GIP-25-10MC 5.81 1,728.4 ± 0.003 0.09 ± 0.08 
GIP-A-11MC -- -- 0.04 ± 0.02 
GIP-B-11MC -- -- 0.04 ± 0.05 
GIP-C-11MC -- -- 0.10 ± 2.68 
GIP-D-11MC 41.02 -- 0.07 ± 0.10 
GIP-E-11MC 16.51 -- 0.04 ± 0.01 
GIP-F-11MC -- -- 0.17 ± 0.06 
GIP-G-11MC 28.27 -- 0.06 ± 0.03 
GIP-H-11MC 23.49 -- 0.04 ± 0.02 
GIP-K-11MC -- -- -- 
GIP-L-11MC -- -- -- 
GIP-M-11MC -- -- -- 
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Table B3. Summary table of inventories of TPAH, TPH, POC and 210Pbxs in the All group. 
Station POC Inventory 
TPAH 
Inventory 
TPH 
Inventory 
210Pbxs 
Inventory 
  g cm-2 ng cm-2 ng cm-2 Bq cm-2 
GIP-1-10MC 3.15 199.97 101.15 473.04 
GIP-2-10MC 4.21 716.25 106.45 159.06 
GIP-3-10MC 3.20 504.94 40.12 1,403.77 
GIP-4-10MC 3.19 704.94 80.32 -- 
GIP-6-10MC 3.36 782.81 50.34 -- 
GIP-7-10MC 3.01 306.79 50.47 2,410.70 
GIP-8-10MC 2.50 139.42 12.08 558.81 
GIP-11-10MC 2.58 123.05 12.98 772.24 
GIP-12-10MC 3.61 247.31 47.75 2,521.80 
GIP-13-10MC 3.88 895.63 59.91 2,185.00 
GIP-15-10MC 3.26 2,071.94 182.49 1,604.94 
GIP-16-10MC 2.89 774.11 82.12 1,859.28 
GIP-17-10MC 2.59 588.81 81.70 1,384.38 
GIP-18-10MC 2.87 555.16 93.12 1,611.67 
GIP-19-10MC 2.51 117.49 12.51 896.24 
GIP-20-10MC 2.23 585.83 159.30 1,264.15 
GIP-21-10MC 1.89 84.14 6.18 1,431.68 
GIP-22-10MC 8.34 147.05 69.95 1,705.89 
GIP-23-10MC 3.63 492.67 738.53 2,590.43 
GIP-24-10MC 3.14 426.92 92.78 1,795.79 
GIP-25-10MC 3.20 323.93 47.93 2,394.53 
GIP-A-11MC -- -- -- 1,377.20 
GIP-B-11MC -- -- -- 994.78 
GIP-C-11MC -- -- -- 1,830.03 
GIP-D-11MC -- -- -- 2,102.07 
GIP-E-11MC -- -- -- 1,216.44 
GIP-F-11MC -- -- -- 3,937.14 
GIP-G-11MC -- -- -- 1,839.96 
GIP-H-11MC -- -- -- 1,415.19 
GIP-J-11MC -- -- -- -- 
GIP-K-11MC -- -- -- -- 
GIP-L-11MC -- -- -- -- 
GIP-M-11MC -- -- -- -- 
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Table B4. Summary table of inventories of TPAH, TPH, POC and 210Pbxs in the STAll 
group. 
Station POC Inventory 
TPAH 
Inventory 
TPH 
Inventory 
210Pbxs 
Inventory 
  g cm-2 ng cm-2 ng cm-2 Bq cm-2 
GIP-1-10MC 3.15 199.97 101.15 473.04 
GIP-2-10MC 4.21 716.25 106.45 159.06 
GIP-3-10MC 3.20 504.94 40.12 1,403.77 
GIP-4-10MC 3.19 704.94 80.32 -- 
GIP-6-10MC 3.36 782.81 50.34 -- 
GIP-7-10MC 3.01 306.79 50.47 2,410.70 
GIP-8-10MC 2.50 139.42 12.08 558.81 
GIP-11-10MC 2.58 123.05 12.98 772.24 
GIP-12-10MC 3.61 247.31 47.75 2,521.80 
GIP-13-10MC 3.88 895.63 59.91 2,185.00 
GIP-15-10MC 3.26 2,071.94 182.49 1,604.94 
GIP-16-10MC 2.89 774.11 82.12 1,859.28 
GIP-17-10MC 2.59 588.81 81.70 1,384.38 
GIP-18-10MC 2.87 555.16 93.12 1,611.67 
GIP-19-10MC 2.51 117.49 12.51 896.24 
GIP-20-10MC 2.23 585.83 159.30 1,264.15 
GIP-21-10MC 1.89 84.14 6.18 1,431.68 
GIP-22-10MC 8.34 147.05 69.95 1,705.89 
GIP-23-10MC 3.63 492.67 738.53 2,590.43 
GIP-24-10MC 3.14 426.92 92.78 1,795.79 
GIP-25-10MC 3.20 323.93 47.93 2,394.53 
GIP-A-11MC -- -- -- 1,377.20 
GIP-B-11MC -- -- -- 994.78 
GIP-C-11MC -- -- -- 1,830.03 
GIP-D-11MC -- -- -- 2,102.07 
GIP-E-11MC -- -- -- 1,216.44 
GIP-F-11MC -- -- -- 3,937.14 
GIP-G-11MC -- -- -- 1,839.96 
GIP-H-11MC -- -- -- 1,415.19 
GIP-J-11MC -- -- -- -- 
GIP-K-11MC -- -- -- -- 
GIP-L-11MC -- -- -- -- 
GIP-M-11MC -- -- -- -- 
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Table B5. Linear and mass accumulation rates, particulate organic carbon concentrations 
and d50 grain size for sediment cores collected in 2010 and 2011 from the R/V Cape 
Hatteras research cruises. Errors are reported at 1σ. 
Station LAR MAR POC D50 
 (cm y-1) (g cm-2 y-1) (µg mg-1) (µm) 
GIP-1-10MC 0.15 ± 0.05 0.10 ± 0.03 17.62 19.03  
GIP-2-10MC 0.09 ± 0.04 0.06 ± 0.03 19.17 15.18  
GIP-3-10MC 0.30 ± 0.15 0.24 ± 0.12 13.36 25.04  
GIP-4-10MC -- -- 20.07 3.80  
GIP-6-10MC -- -- 16.76 9.62  
GIP-7-10MC 0.32 ± 0.34 0.18 ± 0.2 16.87 16.97  
GIP-8-10MC 0.11 ± 0.06 0.07 ± 0.04 14.71 10.46  
GIP-11-10MC 0.04 ± 0.01 0.02 ± 0.01 21.58 11.67  
GIP-12-10MC 0.33 ± 0.20 0.22 ± 0.13 19.50 7.85  
GIP-13-10MC 0.30 ± 0.13 0.21 ± 0.09 14.60 15.38  
GIP-15-10MC 0.12 ± 0.03 0.07 ± 0.03 25.36 5.98  
GIP-16-10MC 0.19 ± 0.05 0.11 ± 0.05 14.30 9.97  
GIP-17-10MC 0.15 ± 0.05 0.08 ± 0.05 17.35 4.84  
GIP-18-10MC 0.16 ± 0.05 0.09 ± 0.05 17.00 1.42  
GIP-19-10MC 0.03 ± 0.002 0.02 ± 0.002 29.00 12.66  
GIP-20-10MC 0.22 ± 0.04 0.11 ± 0.04 19.45 16.71  
GIP-21-10MC 0.17 ± 0.08 0.11 ± 0.08 20.95 4.21  
GIP-22-10MC 0.15 ± 0.04 0.08 ± 0.04 42.00 6.12  
GIP-23-10MC 0.22 ± 0.06 0.12 ± 0.06 18.25 6.37  
GIP-24-10MC 0.18 ± 0.09 0.09 ± 0.09 16.27 4.64  
GIP-25-10MC 0.13 ± 0.03 0.07 ± 0.03 21.61 7.71  
GIP-A-11MC 0.17 ± 0.07 0.08 ± 0.03 -- 3.28  
GIP-B-11MC 0.16 ± 0.08 0.09 ± 0.04 -- 1.47  
GIP-C-11MC 0.21 ± 0.21 0.10 ± 0.11 -- 0.38  
GIP-D-11MC 0.14 ± 0.05 0.07 ± 0.02 -- 2.20  
GIP-E-11MC 0.14 ± 0.03 0.07 ± 0.01 -- 5.47  
GIP-F-11MC 0.21 ± 0.09 0.10 ± 0.04 -- 1.59  
GIP-G-11MC 0.15 ± 0.05 0.08 ± 0.02 -- 6.89  
GIP-H-11MC 0.18 ± 0.08 0.10 ± 0.02 -- 3.16  
GIP-J-11MC -- -- -- 12.10  
GIP-K-11MC -- -- -- 2.80  
GIP-L-11MC -- -- -- 1.67  
GIP-M-11MC -- -- -- 7.92  
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Table B6. Short term based linear and mass accumulation rates, particulate organic carbon 
concentrations and d50 grain size for sediment cores collected in 2010 and 2011 from the 
R/V Cape Hatteras research cruises. Errors are reported at 1σ. 
Station LAR MAR POC D50 
 (cm y-1) (g cm-2 y-1) (µg mg-1) (µm) 
GIP-1-10MC 0.19 ± 0.02 0.13 ± 0.02 17.62 19.03 
GIP-2-10MC 0.07 ± 0.04 0.05 ± 0.03 19.17 15.18 
GIP-3-10MC 0.48 ± 0.03 0.38 ± 0.03 13.36 25.04 
GIP-4-10MC -- -- 20.07 3.80 
GIP-6-10MC -- -- 16.76 9.62 
GIP-7-10MC 0.35 ± 0.05 0.20 ± 0.03 16.87 16.97 
GIP-8-10MC 0.18 ± 0.05 0.11 ± 0.03 14.71 10.46 
GIP-11-10MC 0.04 ± 0.003 0.02 ± 0.002 21.58 11.67 
GIP-12-10MC 0.54 ± 0.06 0.36 ± 0.04 19.50 7.85 
GIP-13-10MC 0.47 ± 0.04 0.33 ± 0.03 14.60 15.38 
GIP-15-10MC 0.13 ± 0.01 0.07 ± 0.01 25.36 5.98 
GIP-16-10MC 0.33 ± 0.04 0.19 ± 0.02 14.30 9.97 
GIP-17-10MC 0.23 ± 0.04 0.13 ± 0.02 17.35 4.84 
GIP-18-10MC 0.29 ± 0.08 0.16 ± 0.04 17.00 1.42 
GIP-19-10MC 0.04 ± 0.01 0.02 ± 0.003 29.00 12.66 
GIP-20-10MC 0.20 ± 0.04 0.10 ± 0.02 19.45 16.71 
GIP-21-10MC 0.15 ± 0.12 0.10 ± 0.08 20.95 4.21 
GIP-22-10MC 0.23 ± 0.03 0.12 ± 0.01 42.00 6.12 
GIP-23-10MC 0.24 ± 0.01 0.13 ± 0.01 18.25 6.37 
GIP-24-10MC 0.39 ± 0.22 0.20 ± 0.11 16.27 4.64 
GIP-25-10MC 0.16 ± 0.02 0.08 ± 0.01 21.61 7.71 
GIP-A-11MC 0.22 ± 0.02 0.11 ± 0.01 -- 3.28 
GIP-B-11MC 0.22 ± 0.03 0.12 ± 0.02 -- 1.47 
GIP-C-11MC 0.37 ± 0.27 0.18 ± 0.13 -- 0.38 
GIP-D-11MC 0.21 ± 0.04 0.11 ± 0.02 -- 2.20 
GIP-E-11MC 0.14 ± 0.01 0.07 ± 0.005 -- 5.47 
GIP-F-11MC 0.29 ± 0.03 0.14 ± 0.01 -- 1.59 
GIP-G-11MC 0.18 ± 0.02 0.09 ± 0.01 -- 6.89 
GIP-H-11MC 0.17 ± 0.02 0.10 ± 0.01 -- 3.16 
GIP-J-11MC -- -- -- 12.10 
GIP-K-11MC -- -- -- 2.80 
GIP-L-11MC -- -- -- 1.67 
GIP-M-11MC -- -- -- 7.92 
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Table B7 Summary of station locations, depths and distances from well. 
ID Station ID Latitude Longitude Depth (m) Distance (km) 
1 GIP-1-10MC 30.00 -88.70 16 154.11 
2 GIP-2-10MC 29.75 -88.59 28 114.15 
3 GIP-3-10MC 29.38 -88.68 53 78.60 
4 GIP-4-10MC 28.95 -88.93 126 60.45 
5 GIP-6-10MC 28.50 -89.80 530 143.84 
6 GIP-7-10MC 28.23 -89.12 1136 93.26 
7 GIP-8-10MC 27.90 -88.45 2360 93.55 
8 GIP-11-10MC 28.23 -88.35 1973 55.98 
9 GIP-12-10MC 28.43 -88.82 1210 56.39 
10 GIP-13-10MC 28.67 -88.87 1025 47.21 
11 GIP-15-10MC 28.73 -88.55 1207 19.65 
12 GIP-16-10MC 28.72 -88.40 1560 5.04 
13 GIP-17-10MC 28.63 -88.52 1595 19.63 
14 GIP-18-10MC 28.73 -88.33 1570 2.04 
15 GIP-19-10MC 28.62 -88.20 2010 20.01 
16 GIP-20-10MC 28.75 -88.15 1760 19.79 
17 GIP-21-10MC 28.70 -87.90 2180 45.94 
18 GIP-22-10MC 28.67 -87.65 2370 70.29 
19 GIP-23-10MC 28.85 -88.18 1350 23.55 
20 GIP-24-10MC 28.77 -88.37 1418 3.90 
21 GIP-25-10MC 28.92 -88.32 1160 20.94 
22 GIP-A-11MC 28.81 -88.44 1259 15.56 
23 GIP-B-11MC 28.74 -88.48 1427 17.26 
24 GIP-C-11MC 28.77 -88.43 1398 12.00 
25 GIP-D-11MC 28.69 -88.38 1636 8.79 
26 GIP-E-11MC 28.64 -88.35 1727 13.25 
27 GIP-F-11MC 28.71 -88.24 1752 10.41 
28 GIP-G-11MC 28.69 -88.55 1410 26.13 
29 GIP-H-11MC 28.59 -88.51 1714 41.79 
30 GIP-J-11MC 28.60 -88.32 1863 18.92 
31 GIP-K-11MC 28.39 -88.87 1349 75.34 
32 GIP-L-11MC 28.10 -89.41 1141 145.49 
33 GIP-M-11MC 28.69 -88.74 1220 46.15 
34 Berth 6 Sec B 28.99 -89.03  -- 73.56 
35 Coke Dock Sec C 28.99 -89.03 --  73.56 
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Summary of station locations, depths and distances from well, continued. 
ID Station ID Latitude Longitude Depth (m) 
Distance 
(km) 
36 SD-20100916-GY01-FFC1-HC-001_BDO 28.06 -90.25 339 203.07 
37 SE-20100911-MVIP-MP062-34-01_BDO 29.27 -88.92 -- 82.32 
39 SE-20100903-MVIP-GI010-06-01_BDO 29.22 -89.93 -- 164.68 
40 SE-20100927-GY-ALTNF015-HC-014_BDO 28.71 -88.37 1607 5.39 
41 SE-20100927-MVIP-STO27-17-01_BDO 28.98 -90.20  -- 184.36 
43 SE-20100928-GY-NF008-HC-016_BDO 28.72 -88.39 1581 6.60 
45 SE-20101001-GY-ALTNF001-BT-020_LLI 28.73 -88.37 1538 4.42 
46 SE-20101001-GY-ALTNF001-HC-021_BDO 28.73 -88.37 1538 4.42 
47 SE-20101005-OV01-4.44-HC-040_LLI 29.83 -88.36 -- 120.28 
48 SE-20101009-GY-ALT_FF_002-HC-035_BDO 28.94 -88.89 -- 59.44 
49 SE-20101009-GY-FF001-HC-036_BDO 28.97 -89.03 -- 73.06 
50 SE-20101009-OV-D100S-HC-055_BDO 28.58 -89.12 450 79.14 
51 SE-20101010-OV-D050S-HC-063_BDO 28.79 -88.35 1429 5.85 
52 SE-20101011-OV-S012S-HC-071_BDO 29.25 -88.69 -- 66.75 
53 SE-20100826-MVIP-SA137-63-01_BDO 28.78 -89.84 -- 147.74 
54 SE-20100903-MVIP-WD019-16-01_BDO 29.17 -89.88 -- 158.85 
55 SE-20100905-MVIP-WD101-60-01_BDO 28.86 -89.74 -- 138.20 
56 SE-20100908-MVIP-WD079-33-01_BDO 28.97 -89.53 -- 119.69 
57 SE-20100909-MVIP-WD087-60-01_BDO 28.90 -89.22 -- 89.28 
58 SE-20100911-MVIP-MP148-60-01_BDO 29.32 -88.56 -- 67.72 
59 SE-20100921-MVIP-GI046-30-01_BDO 28.97 -89.97 -- 162.81 
60 SE-20100925-OV01-1.14-HC-007_LLI 28.78 -89.63 -- 127.16 
61 SE-20100926-GY-NF010-HC-009_BDO 28.76 -88.39 1429 6.28 
64 SE-20100927-GY-NF013-HC-012_BDO 28.74 -88.36 1553 2.91 
65 SE-20100927-GY-NF014-HC-013_BDO 28.72 -88.34 1581 3.19 
66 SE-20100927-MVIP-BMO4-11-01_BDO 29.05 -90.23 --  188.37 
67 SE-20100928-GY-NF009-HC-017_BDO 28.74 -88.40 1486 6.96 
68 SE-20100928-OV01-0.00-HC-021_LLI 28.74 -88.39 1506 5.91 
69 SE-20100930-MVIP-SA119-60-01_BDO 28.78 -89.84 --  148.28 
70 SE-20101001-GY-LBNL1-BT-019_LLI 28.73 -88.38 1557 5.08 
71 SE-20101001-GY-LBNL1-HC-019_BDO 28.73 -88.38 1557 5.08 
72 SE-20101002-GY-FF010-HC-024_BDO 28.67 -88.43 1345 13.14 
73 SE-20101012-GY-D013S-HC-044_BDO 27.65 -88.64 1762 124.50 
74 SE-20101013-GY-D055S-HC-047_BDO 28.42 -88.73 1375 53.33 
75 SE-20101013-GY-FFMT2-HC-048_BDO 28.45 -89.67 680 135.63 
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Summary of station locations, depths and distances from well, continued. 
ID Station ID Latitude Longitude Depth (m) 
Distance 
(km) 
78 SE-20101017-GY-D040S-BT-052_LLI 28.74 -88.36 1515 3.50 
79 SE-20101017-GY-D040S-HC-052_BDO 28.74 -88.36 1515 3.51 
80 SE-20101009-GY-D019S-HC-033_BDO 28.67 -88.37 1654 8.85 
81 SE-20101009-GY-FF003-HC-034_BDO 28.87 -88.76 483 44.45 
82 SE-20101009-OV-M033S-HC-051_BDO 28.71 -89.87 -- 150.78 
83 SE-20101009-OV-M039S-HC-050_BDO 28.78 -89.85 -- 148.78 
84 SE-20101010-OV-D096S-HC-059_BDO 28.86 -88.83 611 51.10 
85 SE-20101010-OV-M005S-HC-058_BDO 28.86 -88.98 -- 65.25 
86 SE-20101010-OV-M008S-HC-057_BDO 28.85 -89.02 -- 69.18 
88 SE-20101019-GY-LBNL14-HC-063_BDO 28.73 -88.42 1532 8.98 
89 SE-20101019-GY-LBNL9-HC-066_BDO 28.51 -88.60 1515 36.94 
90 SE-20101016-MVIP-GI040-28-01_BDO 28.97 -90.02 -- 166.82 
91 SE-20101016-MVIP-WD057-60-01_BDO 28.84 -89.40 -- 105.59 
92 SE-20101016-MVIP-WD077-45-01_BDO 28.97 -89.58 -- 124.59 
93 SE-20101017-GY-D038SW-BT-053_LLI 28.74 -88.37 1506 4.09 
94 SE-20101019-GY-LBNL4-HC-064_BDO 28.67 -88.42 1388 12.17 
95 SE-20101020-GY-LBNL12-HC-069_BDO 28.32 -88.94 1184 75.87 
96 SE-20101023-OV-M207S-HC-142_LLI 28.91 -89.02 -- 70.63 
97 T001-0064-100823-SD-1 29.03 -89.01 -- 74.23 
107 T001-0042-100824-SD-1 29.02 -89.10 -- 81.68 
113 SE-20100926-GY-NF011-HC-010_BDO 28.77 -88.37 1432 4.65 
115 SE-20100927-GY-LBNL17-HC-015_BDO 28.70 -88.38 1609 7.71 
117 SE-20100928-GY-LBNL5-HC-018_BDO 28.67 -88.44 1352 13.28 
118 SE-20101001-GY-ALTNF001-HC-020_BDO 28.73 -88.37 1538 4.42 
119 SE-20101001-GY-NF006MOD-HC-022_BDO 28.75 -88.36 1516 3.21 
120 SE-20101005-OV01-4.44-BT-040_LLI 29.83 -88.36 -- 120.28 
121 SE-20101005-OV01-4.45-HC-039_LLI 29.92 -88.35 -- 130.24 
122 SE-20101007-OV01-2.27-HC-041_LLI 29.02 -88.89 -- 63.04 
123 Berth 7 Sec B 28.99 -89.03 -- 73.56 
124 fs5dlabrg.01.01000246 29.32 -89.18 -- 105.07 
126 SE-20101009-OV-M037S-HC-048_BDO 28.85 -89.58 -- 123.36 
127 SE-20101009-OV-S016SW-HC-047_BDO 28.92 -89.56 -- 121.98 
128 SE-20101010-OV-D084S-HC-062_BDO 28.84 -88.49 929 19.52 
129 SE-20101010-OV-M020S-HC-056_BDO 28.85 -89.13 -- 79.53 
130 SE-20101011-OV-M001SW-HC-075_BDO 29.26 -88.39 -- 57.50 
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Summary of station locations, depths and distances from well, continued. 
ID Station ID Latitude Longitude Depth (m) 
Distance 
(km) 
131 SE-20101011-OV-M011S-HC-068_BDO 29.00 -88.80 216 54.29 
133 SE-20101016-MVIP-WD067-33-01_BDO 29.04 -89.81  -- 148.91 
134 SE-20101017-GY-D031S-BT-050_LLI 28.72 -88.36 1602 4.46 
135 SE-20101017-GY-D042S-HC-054_BDO 28.74 -88.37 1498 4.32 
137 SE-20101019-GY-LBNL13-HC-067_BDO 28.45 -88.76 1283 53.60 
139 T001-1347-100803-SD-1 29.58 -89.07 -- 117.06 
146 SE-20100824-MVIP-WD090-60-01_BDO 28.90 -89.65 -- 130.37 
147 SE-20100825-MVIP-GI029-16-01_BDO 29.09 -90.03 -- 171.02 
148 SE-20100825-MVIP-WD053-61-01_BDO 28.86 -89.73 -- 138.10 
149 SE-20100826-MVIP-GI048-30-01_BDO 28.96 -89.95 -- 160.14 
151 SE-20100904-MVIP-WD057-14-01_BDO 29.01 -89.53 -- 121.64 
153 SE-20100905-MVIP-WD090-60-01_BDO 28.92 -89.65 -- 130.96 
154 T005-SC021-100601-SD-1 29.10 -90.42 -- 208.29 
157 SE-20100922-GY-LBNL3-HC-008_BDO 28.71 -88.40 1579 8.49 
158 SE-20100924-OV01-1.20-HC-001_LLI 29.15 -89.90 --  160.26 
161 SE-20100926-GY-NF012-HC-011_BDO 28.76 -88.34 1520 2.39 
162 SE-20100928-OV01-1.02-HC-019_LLI 28.74 -88.57 1115 23.86 
163 SE-20101002-GY-FF005-HC-023_BDO 28.81 -88.56 972 23.98 
164 SE-20101002-GY-LBNL7-HC-025_BDO 28.64 -88.47 1542 18.29 
165 SE-20101003-GY-FF004-HC-026_BDO 28.83 -88.65 816 33.17 
166 SE-20101007-OV01-2.26-HC-042_LLI 29.00 -88.87  -- 60.32 
167 SE-20101009-OV-M015S-HC-053_BDO 28.58 -89.58 174 123.65 
168 SE-20101010-OV-D085S-HC-061_BDO 28.86 -88.53 835 24.27 
169 SE-20101010-OV-D090S-HC-060_BDO 28.84 -88.68 740 36.27 
170 SE-20101011-OV-D077S-HC-066_BDO 28.97 -88.31 1012 25.12 
171 SE-20101011-OV-M002SW-HC-076_BDO 29.19 -88.25 245 49.88 
172 SE-20101011-OV-S024SW-HC-077_BDO 29.40 -88.24  -- 72.81 
173 SE-20101013-GY-FFMT1-HC-049_BDO 28.54 -89.83 486 148.63 
174 SE-20101015-RC-S044S-HC-061_LLI 29.42 -88.54  -- 77.88 
175 SE-20101016-MVIP-GI064-39-01_BDO 28.82 -90.03 484 166.15 
176 SE-20101016-MVIP-WD018-17-01_BDO 29.15 -89.90 -- 159.77 
177 SE-20101016-MVIP-WD042-25-01_BDO 29.10 -89.73 -- 142.15 
178 SE-20101017-GY-D031S-HC-050_BDO 28.72 -88.36 1602 4.46 
179 SE-20101017-GY-D034S-HC-051_BDO 28.73 -88.36 1548 3.63 
180 SE-20101017-GY-D038SW-HC-053_BDO 28.74 -88.37 1507 4.09 
 
 
 
 
 130 
 
Summary of station locations, depths and distances from well, continued. 
ID Station ID Latitude Longitude Depth (m) 
Distance 
(km) 
181 SE-20101017-GY-D042S-BT-054_LLI 28.74 -88.37 1498 4.32 
182 SE-20101017-GY-D044S-HC-055_BDO 28.74 -88.37 1489 4.68 
185 SE-20101018-GY-D021S-HC-061_BDO 28.70 -88.36 1617 5.61 
186 SE-20101019-GY-D068S-HC-062_BDO 28.71 -88.75 1167 41.38 
187 SE-20101019-GY-LBNL10-HC-068_BDO 28.42 -88.70 1396 51.84 
190 T001-R674-100904-SD-1 29.27 -89.09  -- 94.40 
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APPENDIX C. RADIOCHEMICAL PROPERTIES  
Table C1. 210PbTotal and 210Pbxs values for GIP_1_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 171.58 10.49 163.48 9.87 
1 156.23 9.21 148.13 8.59 
1.5 131.62 8.56 123.52 7.94 
2 123.05 7.83 114.95 7.21 
2.5 129.17 7.67 121.07 7.05 
3 123.87 8.36 115.77 7.74 
4 137.42 8.64 129.32 8.02 
5 116.33 7.23 108.23 6.61 
6 126.38 7.77 118.28 7.15 
7 124.78 8.36 116.68 7.74 
8 44.25 3.10 36.15 2.48 
9 42.59 2.85 34.49 2.23 
10 37.49 2.67 29.39 2.05 
11 36.08 2.28 27.98 1.66 
12 40.19 2.62 32.09 2.00 
13 35.95 2.39 27.85 1.77 
14 33.19 2.37 25.09 1.76 
15 32.91 2.22 24.81 1.60 
16 30.38 1.75 22.28 1.14 
17 27.16 1.89 19.06 1.27 
18 20.43 1.33 12.33 0.71 
19 12.56 0.86 4.46 0.24 
20 9.45 0.66 1.35 0.04 
22 6.92 0.63 0.00 0.00 
24 7.94 0.69 0.00 0.00 
26 6.79 0.60 0.00 0.00 
28 5.68 0.43 0.00 0.00 
30 8.54 0.63 0.00 0.00 
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Table C2. 210PbTotal and 210Pbxs values for GIP_2_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 166.44 10.95 88.57 4.81 
1 171.37 11.51 93.50 5.37 
1.5 183.26 10.41 105.39 4.27 
2 141.98 9.18 64.11 3.04 
2.5 142.36 8.84 64.49 2.70 
3 135.23 8.43 57.36 2.29 
4 94.29 6.85 16.42 0.71 
5 97.73 7.34 19.86 1.20 
6 100.26 7.16 22.39 1.02 
7 100.83 6.66 22.96 0.52 
8 81.61 6.43 0.00 0.00 
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Table C3. 210PbTotal and 210Pbxs values for GIP_3_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 231.40 14.08 152.62 8.90 
1 203.53 13.79 124.74 8.62 
1.5 218.91 14.45 140.12 9.28 
2 220.97 14.07 142.18 8.89 
2.5 199.46 11.99 120.68 6.82 
3 196.13 11.83 117.34 6.65 
4 192.55 10.91 113.77 5.74 
5 191.89 11.36 113.11 6.18 
6 207.85 13.31 129.07 8.14 
7 190.74 12.32 111.96 7.14 
8 206.95 13.30 128.17 8.12 
9 224.15 14.30 145.37 9.12 
10 202.78 12.62 124.00 7.44 
11 183.42 12.31 104.63 7.14 
12 194.81 10.61 116.02 5.43 
13 160.39 10.02 81.60 4.84 
14 161.83 10.56 83.05 5.39 
15 176.86 10.62 98.08 5.44 
16 162.17 9.66 83.38 4.48 
17 148.57 9.68 69.78 4.50 
18 144.83 10.10 66.05 4.93 
19 141.16 8.65 62.38 3.47 
20 126.51 8.36 47.73 3.19 
22 106.48 6.91 27.70 1.73 
24 103.36 7.47 24.57 2.30 
26 112.65 8.20 33.87 3.02 
28 78.26 4.81 0.00 0.00 
30 79.31 5.55 0.53 0.37 
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Table C4. 210PbTotal and 210Pbxs values for GIP_4_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 460.13 25.84 219.63 10.42 
1 421.26 24.81 180.76 9.39 
1.5 73.71 3.90 0.00 0.00 
2 175.94 8.41 0.00 0.00 
2.5 473.41 27.41 232.91 11.99 
3 367.63 23.20 127.13 7.77 
4 423.22 25.36 182.72 9.94 
5 40.39 2.25 0.00 0.00 
6 148.44 9.99 0.00 0.00 
7 150.04 10.34 0.00 0.00 
8 377.06 24.09 136.56 8.66 
9 356.23 21.90 115.73 6.48 
10 345.13 19.42 104.63 4.00 
11 395.44 22.88 154.94 7.46 
12 252.90 14.44 12.40 0.00 
13 266.47 14.15 25.96 0.00 
14 261.83 13.36 21.33 0.00 
15 186.75 11.88 0.00 0.00 
16 220.26 11.35 0.00 0.00 
17 150.29 9.16 0.00 0.00 
18 160.18 7.98 0.00 0.00 
19 193.71 11.68 0.00 0.00 
20 193.70 12.70 0.00 0.00 
22 192.47 11.72 0.00 0.00 
24 184.05 12.60 0.00 0.00 
26 211.70 13.10 0.00 0.00 
28 185.25 9.27 0.00 0.00 
30 233.01 14.81 0.00 0.00 
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Table C5. 210PbTotal and 210Pbxs values for GIP_6_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 673.93 42.52 495.93 31.52 
1 421.31 19.26 243.31 8.26 
1.5 357.36 19.55 179.36 8.55 
2 350.14 17.46 172.14 6.46 
2.5 403.60 20.07 225.60 9.07 
3 577.93 35.27 399.93 24.27 
4 461.33 24.60 283.33 13.60 
5 453.40 26.26 275.40 15.26 
6 642.60 36.95 464.60 25.95 
7 456.51 22.45 278.51 11.45 
8 241.95 14.82 63.95 3.82 
9 388.59 21.34 210.59 10.34 
10 477.53 27.81 299.53 16.81 
11 497.38 24.95 319.38 13.95 
12 515.97 24.03 337.97 13.03 
13 677.23 24.57 499.23 13.57 
14 192.85 6.74 14.85 0.00 
15 662.34 35.15 484.34 24.15 
16 616.57 33.07 438.57 22.07 
17 651.81 29.80 473.81 18.80 
18 528.62 23.66 350.62 12.66 
19 494.37 21.02 316.37 10.02 
20 455.98 27.67 277.98 16.67 
22 880.35 48.57 702.35 37.57 
24 811.35 44.51 633.35 33.51 
26 638.19 39.33 460.19 28.33 
28 0.00 0.00 0.00 0.00 
30 516.45 26.23 338.45 15.23 
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Table C6. 210PbTotal and 210Pbxs values for GIP_7_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 631.52 28.25 550.33 22.39 
1 571.83 24.87 490.63 19.01 
1.5 552.83 31.19 471.63 25.33 
2 486.05 25.41 404.85 19.55 
2.5 408.87 19.95 327.67 14.09 
3 419.80 23.70 338.60 17.84 
4 503.62 28.69 422.42 22.83 
5 685.08 40.02 603.88 34.16 
6 633.26 35.47 552.06 29.62 
7 591.53 30.16 510.33 24.30 
8 564.62 30.91 483.42 25.05 
9 420.12 24.04 338.92 18.19 
10 433.37 21.54 352.18 15.68 
11 521.40 26.18 440.20 20.32 
12 249.90 11.41 168.70 5.55 
13 96.37 4.08 15.17 0.00 
14 246.96 11.56 165.76 5.71 
15 163.25 10.42 82.06 4.56 
16 118.17 7.83 36.97 1.98 
17 118.12 6.83 36.92 0.97 
18 193.30 10.71 112.10 4.85 
19 182.68 11.30 101.48 5.44 
20 169.96 9.50 88.76 3.64 
22 188.59 11.67 107.39 5.81 
24 89.50 6.43 8.30 0.57 
26 78.36 4.94 0.00 0.00 
28 83.15 6.42 1.95 0.56 
30 73.78 5.64 0.00 0.00 
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Table C7. 210PbTotal and 210Pbxs values for GIP_8_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 352.66 17.23 263.47 12.19 
1 276.39 13.48 187.20 8.44 
1.5 272.56 13.62 183.37 8.58 
2 262.12 12.71 172.93 7.67 
2.5 296.10 15.78 206.91 10.74 
3 285.70 11.04 196.51 6.00 
4 403.10 21.46 313.91 16.42 
5 283.10 12.17 193.91 7.12 
6 260.17 11.13 170.98 6.09 
7 181.34 11.96 92.15 6.91 
8 167.43 8.82 78.23 3.78 
9 67.91 3.75 0.00 0.00 
10 47.54 2.93 0.00 0.00 
11 252.24 14.62 163.04 9.57 
12 26.36 1.91 0.00 0.00 
13 35.27 2.34 0.00 0.00 
14 30.93 2.00 0.00 0.00 
15 25.68 1.61 0.00 0.00 
16 33.34 2.23 0.00 0.00 
17 37.64 2.34 0.00 0.00 
18 47.29 3.08 0.00 0.00 
19 81.98 6.00 0.00 0.00 
20 95.42 7.06 6.23 2.02 
22 138.54 8.02 49.35 2.97 
24 92.96 5.38 3.77 0.34 
26 89.31 4.79 0.00 0.00 
28 85.31 4.96 0.00 0.00 
30 0.00 0.00 0.00 0.00 
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Table C8. 210PbTotal and 210Pbxs values for GIP_11_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1759.04 95.63 1708.66 92.46 
1 932.48 48.28 882.10 45.11 
1.5 640.71 31.41 590.34 28.24 
2 562.57 33.65 512.19 30.48 
2.5 361.71 15.88 311.33 12.71 
3 263.33 14.16 212.95 10.98 
4 181.90 10.66 131.52 7.48 
5 106.51 6.28 56.13 3.11 
6 74.48 5.46 24.10 2.29 
7 78.02 4.55 27.64 1.38 
8 59.50 4.11 9.12 0.94 
9 53.80 3.43 3.42 0.26 
10 44.90 2.88 0.00 0.00 
11 68.65 4.90 18.27 1.72 
12 57.84 3.07 7.46 0.00 
13 45.57 2.61 0.00 0.00 
14 60.37 3.58 9.99 0.40 
15 46.66 2.74 0.00 0.00 
16 71.66 4.80 21.28 1.63 
17 89.99 5.99 39.61 2.82 
18 133.33 6.03 82.95 2.86 
19 190.79 9.18 140.41 6.00 
20 179.51 8.40 129.13 5.23 
22 105.80 5.76 55.42 2.58 
24 52.76 3.37 2.38 0.19 
26 46.93 2.88 0.00 0.00 
28 44.00 2.80 0.00 0.00 
30 57.84 3.65 7.46 0.47 
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Table C9. 210PbTotal and 210Pbxs values for GIP_12_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 450.70 23.20 407.07 20.42 
1 406.44 18.64 362.81 15.86 
1.5 315.92 18.36 272.29 15.58 
2 290.84 15.17 247.22 12.39 
2.5 300.58 15.78 256.95 13.00 
3 294.04 15.59 250.41 12.81 
4 293.83 18.40 250.20 15.62 
5 299.49 15.47 255.86 12.69 
6 255.47 13.90 211.84 11.12 
7 300.14 15.64 256.51 12.86 
8 272.03 15.07 228.40 12.29 
9 279.80 17.61 236.18 14.83 
10 255.11 10.23 211.48 7.45 
11 340.26 14.98 296.64 12.20 
12 338.27 14.71 294.65 11.93 
13 373.35 20.12 329.73 17.34 
14 428.11 25.10 384.48 22.32 
15 329.05 20.51 285.42 17.73 
16 380.74 22.33 337.12 19.55 
17 333.92 17.13 290.30 14.35 
18 357.35 21.01 313.73 18.23 
19 190.86 10.88 147.24 8.10 
20 120.37 6.78 76.75 3.99 
22 94.66 6.37 0.00 0.00 
24 80.99 6.14 37.36 3.36 
26 70.02 4.91 0.00 0.00 
28 31.91 1.87 0.00 0.00 
30 34.47 1.92 0.00 0.00 
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Table C10. 210PbTotal and 210Pbxs values for GIP_13_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 339.67 18.53 263.50 13.69 
1 309.66 18.86 233.49 14.03 
1.5 320.31 18.19 244.15 13.35 
2 289.71 14.58 213.55 9.75 
2.5 320.42 16.62 244.25 11.78 
3 309.05 15.67 232.88 10.84 
4 307.22 17.21 231.06 12.38 
5 340.45 19.92 264.28 15.08 
6 301.05 15.56 224.89 10.72 
7 260.88 12.59 184.72 7.75 
8 242.54 11.53 166.38 6.69 
9 298.66 16.05 222.50 11.22 
10 344.14 21.48 267.97 16.64 
11 313.60 16.62 237.43 11.79 
12 239.13 14.47 162.96 9.63 
13 220.70 12.47 144.53 7.64 
14 144.53 9.79 68.37 4.95 
15 133.28 7.64 57.12 2.80 
16 157.83 8.48 81.66 3.65 
17 150.55 9.03 74.39 4.20 
18 204.04 11.16 127.87 6.32 
19 232.18 14.84 156.01 10.01 
20 261.97 14.93 185.80 10.10 
22 142.66 8.45 66.49 3.61 
24 140.57 7.96 64.40 3.13 
26 135.52 9.12 59.35 4.28 
28 82.52 5.15 6.36 0.32 
30 69.81 4.51 0.00 0.00 
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Table C11. 210PbTotal and 210Pbxs values for GIP_15_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 317.36 13.17 276.50 10.62 
1 914.58 39.03 873.73 36.48 
1.5 802.30 28.05 761.45 25.50 
2 760.44 39.91 719.59 37.36 
2.5 726.20 32.50 685.35 29.95 
3 551.21 26.29 510.36 23.74 
4 503.53 25.94 462.67 23.38 
5 444.49 22.84 403.64 20.29 
6 438.99 16.43 398.13 13.88 
7 372.42 16.08 331.57 13.53 
8 362.08 15.45 321.23 12.90 
9 279.18 10.40 238.33 7.85 
10 290.95 12.72 250.10 10.17 
11 169.18 7.59 128.33 5.04 
12 106.92 4.90 66.06 2.35 
13 63.98 2.98 23.13 0.43 
14 53.11 3.26 12.25 0.71 
15 46.00 2.77 5.14 0.22 
16 48.58 2.82 7.73 0.27 
17 43.09 2.73 2.24 0.18 
18 41.41 2.28 0.00 0.00 
19 41.19 2.18 0.00 0.00 
20 42.52 2.39 1.66 0.00 
22 40.98 2.44 0.00 0.00 
24 42.44 3.12 1.59 0.57 
26 36.30 2.11 0.00 0.00 
28 49.30 3.14 8.45 0.59 
30 38.69 2.28 0.00 0.00 
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Table C12. 210PbTotal and 210Pbxs values for GIP_16_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 598.51 27.95 531.81 24.02 
1 518.26 26.45 451.56 22.53 
1.5 427.73 21.82 361.03 17.90 
2 411.22 17.39 344.52 13.47 
2.5 505.74 30.16 439.04 26.24 
3 463.30 22.28 396.60 18.36 
4 408.10 19.64 341.40 15.71 
5 423.97 20.28 357.27 16.35 
6 476.68 24.11 409.98 20.19 
7 475.05 23.80 408.35 19.87 
8 572.77 25.10 506.07 21.18 
9 509.41 24.53 442.71 20.61 
10 395.39 19.12 328.69 15.20 
11 140.40 6.93 73.70 3.01 
12 220.52 14.51 153.82 10.59 
13 135.29 7.45 68.58 3.53 
14 106.85 7.13 40.15 3.21 
15 132.49 6.70 0.00 0.00 
16 113.70 6.64 0.00 0.00 
17 102.15 4.96 0.00 0.00 
18 0.00 0.00 0.00 0.00 
19 0.00 0.00 0.00 0.00 
20 0.00 0.00 0.00 0.00 
22 60.62 3.78 0.00 0.00 
24 69.06 4.14 0.00 0.00 
26 68.60 3.78 0.00 0.00 
28 65.06 4.04 0.00 0.00 
30 68.76 4.04 0.00 0.00 
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Table C13. 210PbTotal and 210Pbxs values for GIP_17_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 601.52 30.50 536.39 26.62 
1 510.66 23.75 445.54 19.87 
1.5 454.56 21.70 389.43 17.81 
2 441.11 19.14 375.98 15.26 
2.5 361.39 18.77 296.26 14.89 
3 369.62 19.35 304.49 15.46 
4 497.96 29.57 432.83 25.68 
5 485.92 27.81 420.79 23.92 
6 463.61 22.70 398.48 18.82 
7 436.27 22.50 371.15 18.62 
8 413.03 22.06 347.90 18.17 
9 290.46 16.30 225.33 12.41 
10 257.86 12.01 192.73 8.12 
11 197.76 9.59 132.63 5.70 
12 100.98 6.65 35.85 2.77 
13 63.50 3.95 0.00 0.00 
14 54.42 3.76 0.00 0.00 
15 63.66 4.12 0.00 0.00 
16 72.42 4.21 7.29 0.32 
17 60.14 3.34 0.00 0.00 
18 62.07 3.54 0.00 0.00 
19 62.28 4.04 0.00 0.00 
20 60.61 3.25 0.00 0.00 
22 60.82 3.36 0.00 0.00 
24 65.83 4.12 0.00 0.00 
26 67.15 3.81 2.02 0.00 
28 64.93 3.85 0.00 0.00 
30 66.39 4.08 1.26 0.20 
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Table C14. 210PbTotal and 210Pbxs values for GIP_18_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 815.36 48.38 760.99 45.41 
1 532.68 23.08 478.30 20.11 
1.5 511.06 31.96 456.68 28.99 
2 300.50 13.52 246.13 10.55 
2.5 476.92 27.77 422.54 24.79 
3 488.58 24.14 434.20 21.17 
4 443.56 25.53 389.18 22.56 
5 511.35 31.81 456.97 28.84 
6 536.22 25.39 481.84 22.42 
7 511.65 24.15 457.28 21.18 
8 413.88 25.08 359.50 22.11 
9 346.33 15.92 291.96 12.95 
10 190.58 8.38 136.21 5.41 
11 123.07 6.57 68.69 3.60 
12 105.22 6.91 50.84 3.94 
13 88.04 6.34 33.67 3.37 
14 71.83 4.61 17.46 1.64 
15 89.16 5.72 34.78 2.75 
16 76.59 4.87 22.21 1.90 
17 79.49 4.66 25.11 1.69 
18 61.57 3.00 7.19 0.03 
19 41.98 2.41 0.00 0.00 
20 63.20 3.64 8.82 0.67 
22 45.70 2.67 0.00 0.00 
24 62.62 3.41 0.00 0.00 
26 55.98 2.65 0.00 0.00 
28 50.48 3.61 0.00 0.00 
30 55.34 2.59 0.00 0.00 
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Table C15. 210PbTotal and 210Pbxs values for GIP_19_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 2167.42 117.81 2055.37 112.89 
1 1536.32 98.51 1424.27 93.58 
1.5 1269.70 75.15 1157.65 70.22 
2 950.65 47.38 838.60 42.45 
2.5 892.43 44.36 780.38 39.44 
3 659.38 32.62 547.33 27.69 
4 333.05 16.67 221.00 11.74 
5 214.95 13.25 102.90 8.32 
6 186.73 11.01 74.68 6.08 
7 92.54 5.77 0.00 0.00 
8 76.87 4.24 0.00 0.00 
9 80.31 4.83 0.00 0.00 
10 58.44 3.77 0.00 0.00 
11 94.14 5.27 0.00 0.00 
12 84.35 4.94 0.00 0.00 
13 91.10 6.04 0.00 0.00 
14 91.21 5.18 0.00 0.00 
15 99.21 5.43 0.00 0.00 
16 94.94 5.38 0.00 0.00 
17 119.75 6.59 7.70 1.67 
18 114.99 6.72 2.94 1.80 
19 103.89 4.88 0.00 0.00 
20 87.80 4.76 0.00 0.00 
22 106.93 6.39 0.00 0.00 
24 171.09 7.44 59.03 2.52 
26 119.20 5.16 7.14 0.24 
28 45.88 2.17 0.00 0.00 
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Table C16. 210PbTotal and 210Pbxs values for GIP_20_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 814.95 31.45 710.60 24.66 
1 679.67 26.77 575.32 19.98 
1.5 521.59 21.26 417.23 14.47 
2 519.80 22.30 415.44 15.52 
2.5 495.19 25.93 390.83 19.14 
3 396.90 16.58 292.55 9.80 
4 358.67 16.11 254.31 9.32 
5 303.98 12.63 199.62 5.85 
6 316.49 13.02 212.13 6.23 
7 309.15 12.63 204.79 5.85 
8 340.80 13.85 236.45 7.06 
9 332.58 16.27 228.23 9.48 
10 259.82 16.10 155.46 9.32 
11 268.05 16.04 163.69 9.25 
12 238.52 14.93 134.17 8.14 
13 171.63 10.20 67.27 3.42 
14 164.43 10.18 60.07 3.39 
15 150.58 10.20 46.22 3.41 
16 161.57 9.30 57.22 2.52 
17 162.70 8.59 58.34 1.80 
18 175.56 11.81 71.21 5.03 
19 175.03 9.85 70.67 3.07 
20 158.85 8.80 54.50 2.01 
22 148.63 8.32 44.28 1.53 
24 134.65 8.01 30.30 1.23 
26 127.01 8.09 22.66 1.31 
28 107.46 7.28 0.00 0.00 
30 91.84 5.84 0.00 0.00 
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Table C17. 210PbTotal and 210Pbxs values for GIP_21_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1204.29 64.25 1160.10 61.67 
1 644.48 37.09 600.28 34.52 
1.5 547.37 26.50 503.18 23.93 
2 464.62 22.93 420.43 20.36 
2.5 288.51 14.99 244.31 12.42 
3 209.38 11.35 165.18 8.78 
4 189.19 11.17 145.00 8.59 
5 215.49 13.21 171.30 10.64 
6 258.69 14.86 214.50 12.28 
7 316.98 19.83 272.78 17.25 
8 370.93 22.86 326.73 20.28 
9 324.02 13.61 279.83 11.03 
10 344.00 14.84 299.80 12.27 
11 308.48 14.09 264.28 11.51 
12 146.29 5.09 102.09 2.51 
13 137.22 5.23 93.03 2.65 
14 74.70 3.17 30.50 0.59 
15 56.58 2.66 12.38 0.08 
16 50.52 2.37 6.33 0.00 
17 47.97 2.40 3.77 0.00 
18 42.98 2.21 0.00 0.00 
19 46.40 2.39 2.20 0.00 
20 48.15 2.63 3.95 0.06 
22 48.56 2.89 4.37 0.31 
24 46.63 2.63 2.43 0.05 
26 40.64 2.42 0.00 0.00 
28 49.19 3.29 5.00 0.71 
30 47.50 2.30 3.30 0.00 
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Table C18. 210PbTotal and 210Pbxs values for GIP_22_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1026.47 48.94 975.06 45.85 
1 708.91 30.93 657.50 27.84 
1.5 509.61 21.03 458.20 17.94 
2 517.40 21.78 465.99 18.69 
2.5 493.35 30.20 441.94 27.11 
3 442.80 26.28 391.39 23.19 
4 440.04 22.77 388.62 19.68 
5 552.38 31.34 500.97 28.25 
6 570.05 26.31 518.64 23.22 
7 444.74 24.85 393.32 21.76 
8 417.55 22.23 366.14 19.14 
9 310.39 20.53 258.98 17.44 
10 273.96 13.33 222.55 10.24 
11 253.69 11.47 202.28 8.38 
12 219.22 9.21 167.81 6.12 
13 212.66 10.59 161.25 7.50 
14 136.22 6.49 84.81 3.40 
15 62.15 3.14 10.74 0.05 
16 60.21 3.61 8.80 0.52 
17 60.99 4.07 9.58 0.98 
18 50.48 2.71 0.00 0.00 
19 50.31 3.05 0.00 0.00 
20 57.81 3.67 6.40 0.58 
22 58.74 4.06 7.33 0.97 
24 54.36 3.31 2.95 0.22 
26 54.24 3.37 2.83 0.28 
28 57.92 3.37 6.51 0.28 
30 50.04 3.01 0.00 0.00 
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Table C19. 210PbTotal and 210Pbxs values for GIP_23_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1093.28 57.79 57.79 55.46 
1 881.06 35.30 35.30 32.97 
1.5 742.94 32.72 32.72 30.40 
2 733.35 30.92 30.92 28.59 
2.5 732.40 28.78 28.78 26.45 
3 700.17 30.48 30.48 28.15 
4 669.52 26.51 26.51 24.18 
5 588.07 24.65 24.65 22.32 
6 640.55 29.87 29.87 27.54 
7 613.99 29.87 29.87 27.54 
8 516.63 21.30 21.30 18.97 
9 506.83 20.71 20.71 18.38 
10 544.61 26.15 26.15 23.82 
11 297.95 15.48 15.48 13.15 
12 184.98 9.44 9.44 7.11 
13 98.95 4.93 4.93 2.61 
14 75.26 4.44 4.44 2.11 
15 66.06 3.54 3.54 1.21 
16 70.51 4.90 4.90 2.57 
17 55.69 2.86 2.86 0.54 
18 48.92 3.25 3.25 0.92 
19 46.26 3.03 3.03 0.70 
20 49.40 3.01 3.01 0.68 
22 52.22 3.14 3.14 0.81 
24 55.20 3.13 3.13 0.80 
26 48.84 2.65 2.65 0.32 
28 53.33 3.67 3.67 1.34 
30 15.19 0.76 0.76 0.00 
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Table C20. 210PbTotal and 210Pbxs values for GIP_24_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 982.27 40.72 894.73 36.73 
1 791.31 32.09 703.77 28.10 
1.5 618.93 25.50 531.39 21.51 
2 240.57 13.46 153.03 9.47 
2.5 471.65 20.03 384.11 16.05 
3 609.96 29.06 522.42 25.07 
4 423.31 18.88 335.78 14.89 
5 566.48 24.94 478.94 20.95 
6 600.77 27.59 513.23 23.60 
7 573.31 31.81 485.77 27.83 
8 485.92 18.96 398.39 14.97 
9 440.85 19.07 353.31 15.08 
10 456.73 19.87 369.19 15.88 
11 281.18 14.95 193.64 10.96 
12 186.69 9.68 99.15 5.69 
13 118.22 6.16 30.68 2.18 
14 100.44 5.46 12.90 1.48 
15 88.44 4.70 0.00 0.00 
16 79.41 4.48 0.00 0.00 
17 92.39 5.10 4.85 1.12 
18 92.80 4.55 5.26 0.56 
19 93.87 4.33 6.33 0.35 
20 93.23 5.80 5.69 1.81 
22 85.59 4.77 0.00 0.00 
24 83.89 4.78 0.00 0.00 
26 80.93 3.89 0.00 0.00 
28 87.11 3.83 0.00 0.00 
30 87.96 4.14 0.00 0.00 
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Table C21. 210PbTotal and 210Pbxs values for GIP_25_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1157.46 57.14 1069.27 53.42 
1 1281.93 73.24 1193.73 69.52 
1.5 1104.32 59.96 1016.12 56.24 
2 1173.26 59.30 1085.07 55.59 
2.5 913.79 51.57 825.59 47.86 
3 1027.33 59.86 939.14 56.14 
4 740.30 43.40 652.11 39.69 
5 376.62 19.01 288.43 15.29 
6 707.83 32.44 619.64 28.72 
7 599.60 28.77 511.40 25.05 
8 551.74 22.06 463.55 18.34 
9 469.55 18.68 381.36 14.97 
10 421.73 16.00 333.54 12.28 
11 305.58 12.21 217.38 8.49 
12 270.82 9.94 182.62 6.22 
13 177.37 7.25 89.17 3.53 
14 118.19 4.40 30.00 0.69 
15 106.98 4.77 18.79 1.06 
16 93.67 3.91 5.48 0.20 
17 87.65 3.91 0.00 0.00 
18 83.26 3.33 0.00 0.00 
19 0.00 0.00 0.00 0.00 
20 0.00 0.00 0.00 0.00 
22 0.00 0.00 0.00 0.00 
24 0.00 0.00 0.00 0.00 
26 0.00 0.00 0.00 0.00 
28 0.00 0.00 0.00 0.00 
30 0.00 0.00 0.00 0.00 
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Table C22. 210PbTotal and 210Pbxs values for GIP_A_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 472.61 23.69 445.30 22.03 
1 351.33 12.44 324.02 10.77 
1.5 437.97 27.04 410.66 25.37 
2 349.59 16.51 322.29 14.84 
2.5 375.66 19.11 348.35 17.45 
3 330.61 20.00 303.30 18.33 
4 295.64 11.94 268.33 10.28 
5 234.79 9.30 207.48 7.63 
6 252.32 10.77 225.01 9.11 
7 249.23 11.37 221.92 9.71 
8 320.98 13.16 293.67 11.50 
9 276.77 12.20 249.46 10.54 
10 250.35 11.46 223.04 9.80 
11 203.55 9.74 176.24 8.08 
12 127.48 6.27 100.17 4.60 
13 79.11 4.16 51.80 2.49 
14 60.62 3.30 33.32 1.63 
15 -- -- -- -- 
16 36.90 2.20 9.59 0.54 
17 -- -- -- -- 
18 35.11 1.72 7.80 0.06 
19 26.87 1.28 -- -- 
20 37.69 1.74 10.38 0.08 
22 34.14 1.75 6.83 0.09 
24 31.83 1.58 4.52 -0.09 
26 20.31 1.12 -- -- 
28 29.28 1.82 1.97 0.15 
30 32.34 2.06 5.03 0.39 
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Table C23. 210PbTotal and 210Pbxs values for GIP_B_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 387.45 19.59 335.41 16.93 
1 321.82 16.81 269.77 14.14 
1.5 272.59 13.58 220.55 10.91 
2 250.64 14.59 198.59 11.92 
2.5 210.81 12.17 158.77 9.51 
3 218.94 13.87 166.89 11.21 
4 214.52 12.80 162.48 10.14 
5 233.56 12.12 181.52 9.45 
6 198.84 9.59 146.79 6.92 
7 217.95 10.93 165.90 8.27 
8 197.70 10.84 145.65 8.17 
9 181.43 11.06 129.39 8.39 
10 216.17 12.08 164.13 9.42 
11 133.15 8.32 81.11 5.66 
12 129.72 6.96 77.67 4.29 
13 96.32 6.32 44.28 3.66 
14 85.92 5.56 33.88 2.89 
15 50.67 2.80 -- -- 
16 32.39 1.57 -- -- 
17 33.37 2.17 -- -- 
18 61.78 3.34 9.74 0.67 
19 53.78 2.83 1.73 0.17 
20 51.67 2.93 -- -- 
22 52.56 2.48 -- -- 
24 49.04 2.77 -- -- 
26 53.15 2.79 1.11 0.12 
28 49.91 2.61 -- -- 
30 53.07 2.60 1.02 -- 
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Table C24. 210PbTotal and 210Pbxs values for GIP_C_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 622.95 30.76 573.91 28.40 
1 526.69 31.34 477.65 28.99 
1.5 452.02 25.77 402.98 23.41 
2 210.12 9.87 161.08 7.52 
2.5 430.63 19.40 381.59 17.04 
3 419.39 15.68 370.35 13.32 
4 148.75 5.43 99.71 3.07 
5 462.41 16.81 413.37 14.45 
6 425.30 17.30 376.26 14.94 
7 401.04 16.68 352.01 14.32 
8 486.35 17.83 437.31 15.48 
9 450.76 19.09 401.72 16.73 
10 328.46 15.91 279.42 13.55 
11 216.89 9.19 167.85 6.83 
12 170.69 7.35 121.65 4.99 
13 138.36 6.45 89.32 4.09 
14 92.17 3.78 43.13 1.42 
15 79.82 3.58 30.78 1.22 
16 62.15 2.62 13.12 0.26 
17 58.56 2.39 9.53 0.03 
18 56.32 2.78 7.28 0.42 
19 48.20 2.61 -- -- 
20 51.00 2.51 1.97 0.15 
22 52.05 2.49 3.01 0.13 
24 51.11 2.44 2.07 0.08 
26 49.21 2.55 -- -- 
28 47.02 2.26 -- -- 
30 50.88 2.26 -- -- 
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Table C25. 210PbTotal and 210Pbxs values for GIP_D_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 943.44 38.94 869.46 34.25 
1 527.06 20.32 453.09 15.62 
1.5 631.51 27.88 557.53 23.18 
2 677.66 28.51 603.68 23.81 
2.5 616.74 26.97 542.77 22.27 
3 513.96 22.33 439.99 17.63 
4 566.17 31.06 492.20 26.36 
5 590.80 31.05 516.82 26.35 
6 439.67 22.29 365.69 17.60 
7 391.97 18.97 318.00 14.27 
8 376.24 20.28 302.26 15.58 
9 256.02 16.60 182.05 11.90 
10 -- -- -- -- 
11 104.67 5.63 30.69 0.93 
12 195.37 12.78 121.39 8.08 
13 182.31 10.01 108.33 5.31 
14 144.87 8.39 70.89 3.69 
15 109.99 6.76 36.02 2.06 
16 53.80 2.90 -- -- 
17 105.33 6.27 31.35 1.57 
18 106.33 6.84 32.36 2.14 
19 88.79 5.44 14.81 0.75 
20 87.85 5.51 13.87 0.81 
22 87.06 6.21 13.08 1.51 
24 80.26 5.77 6.29 1.07 
26 77.16 4.54 3.18 0.00 
28 74.53 4.83 -- -- 
30 70.24 4.73 -- -- 
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Table C26. 210PbTotal and 210Pbxs values for GIP_E_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 730.30 31.91 648.59 28.26 
1 601.58 25.82 519.87 22.18 
1.5 576.74 22.93 495.04 19.29 
2 527.63 24.31 445.92 20.66 
2.5 476.41 21.42 394.70 17.78 
3 398.18 23.86 316.47 20.22 
4 365.27 21.11 283.57 17.47 
5 340.44 19.71 258.74 16.07 
6 286.89 17.52 205.18 13.88 
7 281.81 14.25 200.10 10.61 
8 250.85 14.52 169.15 10.87 
9 177.11 10.95 95.40 7.31 
10 156.18 8.91 74.47 5.26 
11 131.78 6.79 50.07 3.15 
12 108.03 5.28 26.32 1.64 
13 85.86 6.42 4.15 2.78 
14 68.51 3.59 -- -- 
15 55.31 2.96 -- -- 
16 -- -- -- -- 
17 49.33 2.63 -- -- 
18 50.41 2.54 -- -- 
19 58.27 2.68 -- -- 
20 68.43 4.74 -- -- 
22 66.48 4.15 -- -- 
24 103.76 4.34 22.05 0.70 
26 132.82 5.54 51.11 1.90 
28 59.51 2.95 -- -- 
30 52.79 2.43 -- -- 
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Table C27. 210PbTotal and 210Pbxs values for GIP_F_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 1775.95 97.97 1740.66 95.91 
1 737.44 32.70 702.14 30.65 
1.5 787.38 39.20 752.08 37.15 
2 732.35 40.26 697.05 38.21 
2.5 683.81 35.73 648.52 33.68 
3 768.79 38.36 733.50 36.30 
4 779.99 35.32 744.69 33.27 
5 578.35 29.31 543.05 27.26 
6 988.83 56.09 953.54 54.04 
7 916.26 50.84 880.96 48.79 
8 691.26 35.46 655.97 33.41 
9 573.26 27.75 537.97 25.70 
10 425.33 22.61 390.03 20.56 
11 -- -- -- -- 
12 204.94 12.76 169.65 10.71 
13 130.00 7.29 94.71 5.24 
14 140.52 9.24 105.22 7.19 
15 134.21 7.98 98.91 5.93 
16 128.68 8.00 93.39 5.95 
17 155.92 8.56 120.62 6.51 
18 40.82 2.60 5.53 0.55 
19 75.21 4.67 39.91 2.61 
20 52.68 2.20 17.38 0.15 
22 57.87 2.44 22.57 0.39 
24 97.10 6.92 61.80 4.87 
26 42.14 2.83 6.84 0.77 
28 37.50 2.03 2.21 0.00 
30 26.25 1.30 -- -- 
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Table C28. 210PbTotal and 210Pbxs values for GIP_G_11MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 678.10 24.99 636.44 22.96 
1 644.05 23.30 602.39 21.27 
1.5 598.46 21.64 556.79 19.62 
2 509.66 18.92 467.99 16.89 
2.5 441.98 16.13 400.31 14.10 
3 466.95 20.78 425.28 18.76 
4 400.79 14.00 359.12 11.98 
5 370.98 13.10 329.31 11.07 
6 308.93 10.97 267.26 8.94 
7 285.26 10.91 243.59 8.88 
8 288.12 13.29 246.45 11.26 
9 271.45 10.36 229.78 8.33 
10 329.59 12.32 287.93 10.29 
11 216.40 7.97 174.73 5.94 
12 171.57 6.99 129.90 4.96 
13 127.46 5.44 85.79 3.41 
14 83.82 3.55 42.15 1.52 
15 70.78 3.24 29.11 1.21 
16 63.57 3.25 21.90 1.23 
17 65.93 3.70 24.26 1.67 
18 54.97 2.69 13.30 0.66 
19 48.76 2.84 7.09 0.82 
20 49.25 2.35 7.58 0.32 
22 48.49 2.40 6.83 0.37 
24 45.71 2.24 4.04 0.22 
26 41.04 1.84 -- -- 
28 42.58 2.09 -- -- 
30 41.39 2.16 -- -- 
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Table C29. 210PbTotal and 210Pbxs values for GIP_H_10MC. 
Sample Total 210Pb (Bq/kg) Total 210Pb Error 210Pbxs (Bq/kg) 210Pbxs Error 
0.5 570.49 19.61 508.44 16.04 
1 481.04 16.52 419.00 12.95 
1.5 422.59 16.45 360.54 12.89 
2 418.44 14.49 356.40 10.93 
2.5 362.13 12.83 300.09 9.26 
3 427.01 16.55 364.97 12.99 
4 306.22 12.88 244.18 9.31 
5 290.81 11.50 228.76 7.93 
6 310.88 11.41 248.84 7.84 
7 259.52 9.94 197.47 6.37 
8 271.80 9.76 209.76 6.19 
9 216.16 7.32 154.11 3.75 
10 142.03 5.57 79.99 2.00 
11 98.27 4.20 36.23 0.63 
12 101.97 3.83 39.93 0.26 
13 76.19 3.15 14.15 0.00 
14 64.26 2.74 2.22 0.00 
15 56.60 3.51 -- -- 
16 57.67 3.03 -- -- 
17 54.26 2.73 -- -- 
18 51.84 2.98 -- -- 
19 55.91 3.93 -- -- 
20 59.34 3.20 -- -- 
22 67.24 3.73 5.19 0.17 
24 124.78 6.75 62.74 3.18 
26 78.61 4.19 16.56 0.62 
28 62.83 3.59 -- -- 
30 44.69 2.92 -- -- 
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APPENDIX D. PHYSICAL PROPERTIES  
Table D1. Physical properties for GIP_1_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 18.65 17.62 6.74 82.60 10.66 19.03 
1 16.59   5.42 85.53 9.05   
1.5 15.03   5.07 79.26 15.67   
2 13.77   5.05 82.06 12.89   
2.5 13.71   5.86 79.38 14.76   
3 13.55   4.97 73.63 21.40   
4 13.53   5.66 68.96 25.38   
5 17.95   8.60 82.46 8.94   
6 21.97   6.00 87.86 6.14   
7 21.26   7.25 81.49 11.26   
8 23.65   39.91 55.62 4.47   
9 23.28   63.43 35.50 1.07   
10 24.53   25.43 72.47 2.10   
11 24.79   44.52 49.83 5.65   
12 25.54   11.23 80.14 8.63   
13 22.58   17.74 79.60 2.66   
14 22.77   65.47 33.85 0.68   
15 23.06   13.35 85.15 1.50   
16 24.04   9.27 83.18 7.55   
17 20.61   37.93 52.79 9.28   
18 23.36   19.82 75.63 4.55   
19 25.16   18.59 76.78 4.63   
20 16.86   13.60 77.22 9.18   
22 7.44   5.85 64.94 29.21   
24 9.31   2.81 35.60 61.59   
26 4.31   2.73 34.06 63.21   
28 2.78   5.81 43.65 50.54   
30 8.67   5.57 47.79 46.64   
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Table D2. Physical properties for GIP_2_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 19.58 19.17 8.99 83.13 7.88 15.18 
1 18.75   16.71 75.48 7.81   
1.5 18.71   20.06 76.50 3.44   
2 18.39   10.90 82.59 6.51   
2.5 17.98   8.83 81.87 9.30   
3 18.04   10.04 86.34 3.62   
4 16.74   22.86 74.83 2.31   
5 10.43   7.97 87.03 5.00   
6 8.43   6.79 85.84 7.37   
7 11.81   9.28 86.10 4.62   
8 8.99   -- -- --   
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Table D3. Physical properties for GIP_3_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 13.40 13.36 7.91 72.59 19.50 25.04 
1 13.32   9.16 72.92 17.92   
1.5 14.83   15.85 74.26 9.89   
2 11.43   11.10 67.64 21.26   
2.5 10.59   8.03 69.40 22.57   
3 11.28   7.43 61.87 30.70   
4 8.19   8.45 65.45 26.10   
5 11.01   7.64 63.31 29.05   
6 11.28   9.65 63.73 26.62   
7 12.08   11.90 66.39 21.71   
8 12.23   10.52 69.54 19.94   
9 12.65   8.02 76.36 15.62   
10 12.77   12.44 73.64 13.92   
11 15.90   8.23 70.34 21.43   
12 18.60   10.02 76.82 13.16   
13 15.90   10.47 73.07 16.46   
14 15.80   13.45 76.81 9.74   
15 16.20   10.68 72.57 16.75   
16 18.20   14.44 73.61 11.95   
17 16.50   7.90 78.42 13.68   
18 16.30   19.51 78.03 2.46   
19 16.70   18.98 75.89 5.13   
20 18.90   11.99 78.35 9.66   
22 16.80   12.69 80.45 6.86   
24 15.00   13.26 72.70 14.04   
26 14.30   17.30 73.54 9.16   
28 16.10   11.30 76.46 12.24   
30 18.40   18.24 71.35 10.41   
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Table D4. Physical properties for GIP_4_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 21.00 20.07 56.10 42.21 1.69 3.80 
1 19.14   46.14 53.22 0.64   
1.5 18.91   20.72 78.76 0.52   
2 18.53   20.85 78.41 0.74   
2.5 17.74   18.38 80.81 0.81   
3 17.10   14.92 83.26 1.82   
4 17.20   12.91 84.88 2.21   
5 17.59   23.74 75.82 0.44   
6 16.83   17.16 81.42 1.42   
7 16.68   21.59 74.66 3.75   
8 16.75   16.65 77.62 5.73   
9 16.92   12.58 84.48 2.94   
10 16.75   15.23 74.42 10.35   
11 16.08   13.79 84.67 1.54   
12 15.86   15.26 83.84 0.90   
13 15.94   50.90 46.16 2.94   
14 16.17   14.57 84.73 0.70   
15 16.31   13.35 79.04 7.61   
16 16.48   12.36 85.11 2.53   
17 16.72   15.92 82.87 1.21   
18 16.62   17.78 81.30 0.92   
19 16.95   17.83 82.03 0.14   
20 15.80   15.76 82.43 1.81   
22 17.77   15.66 83.23 1.11   
24 25.20   16.32 80.85 2.83   
26 27.50   15.26 84.14 0.60   
28 23.30   18.80 79.51 1.69   
30 20.60   19.05 79.79 1.16   
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Table D5. Physical properties for GIP_6_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 18.25 16.76 22.59 76.83 0.58 9.62 
1 15.28   17.46 78.30 4.24   
1.5 14.45   28.42 71.37 0.21   
2 13.54   13.55 84.29 2.16   
2.5 13.99   15.79 80.49 3.72   
3 15.33   14.60 83.24 2.16   
4 14.34   15.51 81.35 3.14   
5 15.37   10.73 85.08 4.19   
6 17.16   24.74 74.52 0.74   
7 16.70   19.51 76.05 4.44   
8 15.50   21.18 75.94 2.88   
9 14.56   22.69 75.16 2.15   
10 15.50   16.61 80.76 2.63   
11 14.64   22.31 76.13 1.56   
12 14.89   15.28 77.69 7.03   
13 17.11   17.88 74.91 7.21   
14 16.74   25.17 74.71 0.12   
15 16.93   23.73 74.57 1.70   
16 17.13   22.10 72.69 5.21   
17 17.07   17.33 76.77 5.90   
18 17.19   22.27 77.70 0.03   
19 16.85   22.61 76.04 1.35   
20 18.11   26.95 70.37 2.68   
22 17.71   25.43 73.86 0.71   
24 17.63   23.35 73.46 3.19   
26 16.68   31.65 67.09 1.26   
28 16.59   24.01 74.27 1.72   
30 15.58   22.02 74.57 3.41   
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Table D6. Physical properties for GIP_7_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 17.50 16.87 8.76 81.62 9.62 16.97 
1 16.25   14.62 82.27 3.11  
1.5 16.62   15.93 80.84 3.23  
2 18.43   15.65 81.03 3.32  
2.5 16.90   15.31 82.85 1.84  
3 16.03   15.42 82.32 2.26  
4 15.07   13.15 84.46 2.39  
5 15.06   19.98 77.76 2.26  
6 14.38   17.98 79.42 2.60  
7 15.31   18.14 76.77 5.09  
8 13.50   52.52 46.98 0.50  
9 44.38   55.50 44.19 0.31  
10 28.29   22.02 76.14 1.84  
11 13.25   26.80 71.09 2.11  
12 15.42   25.72 72.22 2.06  
13 15.40   66.20 33.37 0.43  
14 14.90   57.14 42.62 0.24  
15 13.60   23.12 73.34 3.54  
16 13.70   26.19 73.71 0.10  
17 12.90   61.62 38.31 0.07  
18 12.90   56.42 42.73 0.85  
19 14.20   58.46 41.51 0.03  
20 12.70   22.56 76.12 1.32  
22 13.00   22.59 74.60 2.81  
24 11.40   21.35 77.23 1.42  
26 12.10   23.82 76.00 0.18  
28 11.60   20.57 78.42 1.01  
30 11.40   19.24 79.83 0.93  
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Table D7. Physical properties for GIP_8_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 15.36 14.71 18.65 70.20 11.15 10.46 
1 14.06   21.85 65.69 12.46   
1.5 13.33   13.51 65.41 21.08   
2 13.43   19.64 61.74 18.62   
2.5 13.39   20.05 69.52 10.43   
3 13.27   17.74 68.36 13.90   
4 13.32   22.94 65.01 12.05   
5 12.94   13.15 68.39 18.46   
6 12.80   18.62 70.47 10.91   
7 12.39   18.14 66.77 15.09   
8 12.03   14.69 60.98 24.33   
9 11.93   17.00 74.43 8.57   
10 10.65   17.54 70.50 11.96   
11 14.69   21.43 68.89 9.68   
12 13.48   20.22 67.48 12.30   
13 15.27   15.26 62.84 21.90   
14 12.44   15.81 68.94 15.25   
15 13.81   22.61 63.10 14.29   
16 12.39   23.80 64.92 11.28   
17 16.79   19.36 70.05 10.59   
18 18.54   16.19 71.43 12.38   
19 15.44   17.56 67.14 15.30   
20 10.18   12.02 72.47 15.51   
22 14.86   19.81 65.23 14.96   
24 17.71   17.87 70.74 11.39   
26 21.45   15.50 75.44 9.06   
28 17.43   15.09 65.44 19.47   
30 12.86   15.17 75.71 9.12   
 
 
 
 
 
 
 
 
 
 
 
 167 
 
Table D8. Physical properties for GIP_11_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 25.00 21.58 23.17 68.76 8.07 11.67 
1 18.16   12.21 84.51 3.28   
1.5 15.40   19.58 74.60 5.82   
2 14.00   21.06 72.76 6.18   
2.5 13.20   25.43 68.16 6.41   
3 13.15   31.55 66.12 2.33   
4 11.69   11.65 85.30 3.05   
5 11.55   21.46 71.55 6.99   
6 10.33   15.11 80.85 4.04   
7 10.69   11.39 86.42 2.19   
8 9.89   20.42 72.38 7.20   
9 9.78   27.00 69.95 3.05   
10 12.98   22.20 75.30 2.50   
11 10.42   18.75 74.08 7.17   
12 10.50   13.47 79.06 7.47   
13 10.57   8.22 70.31 21.47   
14 9.72   10.39 79.99 9.62   
15 9.38   22.35 64.98 12.67   
16 12.20   24.84 69.96 5.20   
17 9.82   12.61 81.13 6.26   
18 9.19   21.08 70.42 8.50   
19 8.69   27.40 60.41 12.19   
20 9.45   15.82 79.47 4.71   
22 12.98   6.67 86.46 6.87   
24 12.12   18.26 73.58 8.16   
26 17.88   12.95 80.86 6.19   
28 14.33   6.92 85.21 7.87   
30 14.74   7.18 79.32 13.50   
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Table D9. Physical properties for GIP_12_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 20.60 19.50 16.39 80.72 2.89 7.85 
1 18.40   44.91 53.07 2.02   
1.5 16.40   65.15 32.73 2.12   
2 18.10   72.77 26.95 0.28   
2.5 17.70   64.21 34.56 1.23   
3 17.10   54.39 43.00 2.61   
4 15.70   60.39 36.41 3.20   
5 16.60   53.40 44.14 2.46   
6 16.20   20.42 77.74 1.84   
7 16.20   23.78 74.11 2.11   
8 14.90   52.03 44.61 3.36   
9 15.90   54.42 43.54 2.04   
10 18.00   83.60 15.88 0.52   
11 18.40   63.60 31.64 4.76   
12 15.70   73.99 24.98 1.03   
13 17.50   58.90 35.50 5.60   
14 18.40   72.99 25.25 1.76   
15 13.50   67.72 31.43 0.85   
16 15.10   69.79 29.63 0.58   
17 16.90   73.36 25.45 1.19   
18 19.50   63.48 33.62 2.90   
19 17.00   70.05 29.41 0.54   
20 15.60   80.29 19.52 0.19   
22 13.90   63.59 33.63 2.78   
24 15.30   70.86 26.19 2.95   
26 14.90   70.24 28.13 1.63   
28 16.90   60.79 35.64 3.57   
30 15.20   67.50 32.48 0.02   
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Table D10. Physical properties for GIP_13_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 14.00 14.70 13.37 77.06 9.57 15.38 
1 15.40   17.49 75.22 7.29  
1.5 15.00   15.64 79.50 4.86  
2 15.24   15.86 76.42 7.72  
2.5 15.44   38.19 54.89 6.92  
3 15.95   16.58 77.78 5.64  
4 15.13   21.63 70.74 7.63  
5 14.20   39.10 48.82 12.08  
6 14.13   14.32 73.37 12.31  
7 15.52   18.12 70.00 11.88  
8 15.94   45.44 46.40 8.16  
9 14.65   13.28 73.25 13.47  
10 9.81   19.21 75.24 5.55  
11 14.32   41.23 52.66 6.11  
12 13.99   17.60 66.58 15.82  
13 14.25   39.36 54.79 5.85  
14 15.75   51.12 45.64 3.24  
15 12.78   22.34 70.65 7.01  
16 14.01   47.50 47.70 4.80  
17 13.48   25.18 67.01 7.81  
18 14.77   44.96 51.27 3.77  
19 14.57   18.91 71.17 9.92  
20 15.11   20.14 76.41 3.45  
22 13.91   39.53 56.44 4.03  
24 13.66   20.75 77.32 1.93  
26 13.14   18.35 77.81 3.84  
28 12.79   21.34 74.28 4.38  
30 11.97   18.93 76.19 4.88  
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Table D11. Physical properties for GIP_15_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 27.01 25.36 22.08 70.56 7.36 5.98 
1 23.70   58.52 34.52 6.96   
1.5 19.92   27.04 72.86 0.10   
2 18.30   22.00 75.42 2.58   
2.5 19.32   34.13 62.28 3.59   
3 19.80   17.27 80.52 2.21   
4 19.29   54.93 42.87 2.20   
5 18.68   62.86 36.37 0.77   
6 18.83   62.51 32.81 4.68   
7 18.14   54.66 45.34 0.00   
8 17.78   36.86 62.15 0.99   
9 17.53   27.06 71.30 1.64   
10 17.44   21.15 62.11 16.74   
11 17.42   34.52 64.81 0.67   
12 15.25   73.27 25.42 1.31   
13 14.62   76.47 23.21 0.32   
14 13.52   27.19 72.44 0.37   
15 13.57   30.88 66.46 2.66   
16 13.40   23.19 75.81 1.00   
17 14.59   64.38 34.91 0.71   
18 14.09   25.08 69.22 5.70   
19 12.97   37.06 62.04 0.90   
20 15.63   29.10 70.51 0.39   
22 36.70   24.11 74.58 1.31   
24 39.70   28.08 71.68 0.24   
26 61.50   30.67 68.67 0.66   
28 63.60   26.45 72.77 0.78   
30 73.60   35.03 63.99 0.98   
 
 
 
 
 
 
 
 
 
 
 
 171 
 
Table D12. Physical properties for GIP_16_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 16.30 14.30 70.00 29.13 0.87 9.97 
1 12.30   69.54 30.01 0.45  
1.5 12.40   18.69 78.67 2.64  
2 14.20   70.77 28.66 0.57  
2.5 15.20   60.09 39.85 0.06  
3 16.70   33.25 66.56 0.19  
4 16.60   17.19 82.78 0.03  
5 16.50   13.96 83.93 2.11  
6 16.40   17.21 82.50 0.29  
7 16.60   27.82 72.18 0.00  
8 16.80   29.53 70.25 0.22  
9 15.50   21.47 77.72 0.81  
10 15.30   27.90 71.18 0.92  
11 24.89   70.16 28.95 0.89  
12 25.17   52.42 36.14 11.44  
13 18.66   71.04 28.14 0.82  
14 24.13   74.94 24.51 0.55  
15 17.20   75.28 23.87 0.85  
16 18.27   69.55 28.71 1.74  
17 15.49   72.25 25.91 1.84  
18 20.90   70.83 28.67 0.50  
19 17.60   76.26 23.17 0.57  
20 19.90   46.85 49.46 3.69  
22 18.70   19.27 74.07 6.66  
24 20.70   26.68 69.55 3.77  
26 23.00   19.27 78.82 1.91  
28 21.60   27.81 71.90 0.29  
30 18.80   28.96 69.51 1.53  
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Table D13. Physical properties for GIP_17_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 21.50 17.35 77.21 22.09 0.70 4.84 
1 13.20   73.65 25.44 0.91   
1.5 13.30   72.12 27.00 0.88   
2 13.30   64.91 34.29 0.80   
2.5 14.00   67.77 31.77 0.46   
3 15.40   66.69 32.40 0.91   
4 16.40   75.84 23.40 0.76   
5 17.00   73.36 26.27 0.37   
6 16.90   38.41 60.47 1.12   
7 17.20   69.74 29.30 0.96   
8 17.60   67.34 31.92 0.74   
9 16.10   69.46 29.59 0.95   
10 15.30   62.47 36.51 1.02   
11 32.40   70.77 27.81 1.42   
12 26.50   74.41 21.58 4.01   
13 25.00   68.82 24.75 6.43   
14 22.80   68.93 28.95 2.12   
15 20.80   61.73 37.28 0.99   
16 22.00   25.87 73.84 0.29   
17 24.10   63.85 32.04 4.11   
18 25.50   22.14 76.18 1.68   
19 26.10   66.57 31.96 1.47   
20 28.40   27.99 69.36 2.65   
22 17.60   60.41 37.10 2.49   
24 17.40   69.54 29.79 0.67   
26 18.10   52.51 46.49 1.00   
28 19.80   26.94 72.10 0.96   
30 21.20   25.10 74.09 0.81   
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Table D14. Physical properties for GIP_18_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 20.50 17.00 71.70 21.08 7.22 1.42 
1 13.50   60.94 34.69 4.37   
1.5 14.30   64.92 33.48 1.60   
2 14.80   26.10 70.89 3.01   
2.5 16.10   63.48 33.98 2.54   
3 17.20   69.40 26.94 3.66   
4 16.60   61.88 35.94 2.18   
5 17.30   25.10 69.80 5.10   
6 18.30   31.08 65.19 3.73   
7 18.40   28.05 70.92 1.03   
8 17.60   28.11 69.95 1.94   
9 15.60   24.79 73.34 1.87   
10 15.40   33.41 64.74 1.85   
11 27.80   42.84 56.23 0.93   
12 27.30   21.28 73.46 5.26   
13 26.30   26.79 69.01 4.20   
14 24.50   25.05 71.83 3.12   
15 25.00   18.80 53.86 27.34   
16 24.20   28.24 69.98 1.78   
17 28.60   35.91 53.89 10.20   
18 27.90   43.38 46.85 9.77   
19 28.20   31.34 68.44 0.22   
20 28.30   32.34 53.74 13.92   
22 9.90   31.64 67.60 0.76   
24 27.30   18.75 78.31 2.94   
26 31.10   27.92 69.66 2.42   
28 30.50   18.60 71.51 9.89   
30 32.00   27.48 69.19 3.33   
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Table D15. Physical properties for GIP_19_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 32.70 29.00 13.15 80.32 6.53 12.66 
1 25.30   22.84 75.65 1.51   
1.5 26.60   16.70 66.70 16.60   
2 17.80   19.22 79.64 1.14   
2.5 20.90   23.93 72.23 3.84   
3 18.40   26.88 72.41 0.71   
4 14.60   15.93 81.48 2.59   
5 10.50   24.36 73.86 1.78   
6 11.30   19.24 79.30 1.46   
7 12.90   27.49 72.05 0.46   
8 17.40   25.03 74.51 0.46   
9 14.70   18.67 79.57 1.76   
10 16.20   24.96 74.41 0.63   
11 14.20   23.33 74.70 1.97   
12 14.40   21.94 72.72 5.34   
13 12.50   18.67 79.31 2.02   
14 15.30   17.60 78.82 3.58   
15 15.60   12.93 77.36 9.71   
16 14.50   22.07 74.94 2.99   
17 13.10   23.94 73.27 2.79   
18 12.50   17.50 77.67 4.83   
19 12.90   16.66 78.02 5.32   
20 14.40   19.34 68.15 12.51   
22 14.60   15.50 77.33 7.17   
24 14.90   19.38 73.04 7.58   
26 15.50   22.42 72.71 4.87   
28 15.10   19.30 75.05 5.65   
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Table D16. Physical properties for GIP_20_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 21.00 19.45 13.55 86.31 0.14 16.71 
1 17.90   9.97 80.68 9.35   
1.5 15.60   14.29 85.36 0.35   
2 14.40   11.16 87.97 0.87   
2.5 14.90   12.62 84.51 2.87   
3 14.70   14.72 82.57 2.71   
4 13.90   20.38 78.34 1.28   
5 13.80   10.85 74.65 14.50   
6 14.90   19.30 80.67 0.03   
7 14.40   13.88 86.07 0.05   
8 16.90   13.94 85.56 0.50   
9 16.20   26.14 71.19 2.67   
10 17.60   12.76 81.47 5.77   
11 12.88   19.24 76.38 4.38   
12 11.46   14.64 83.23 2.13   
13 11.53   17.26 82.51 0.23   
14 11.15   21.71 73.49 4.80   
15 10.53   12.02 87.34 0.64   
16 11.50   14.22 85.58 0.20   
17 11.43   22.31 71.18 6.51   
18 11.48   20.82 72.29 6.89   
19 11.16   27.09 72.14 0.77   
20 11.56   24.70 71.47 3.83   
22 12.27   24.64 73.44 1.92   
24 12.00   32.62 67.38 0.00   
26 11.93   27.35 71.28 1.37   
28 11.83   18.09 81.91 0.00   
30 11.79   23.93 73.56 2.51   
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Table D17. Physical properties for GIP_21_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 18.13 15.76 72.14 26.16 1.70 4.21 
1 13.39   23.38 74.54 2.08   
1.5 12.77   31.35 67.79 0.86   
2 11.67   61.92 36.95 1.13   
2.5 10.47   27.41 71.88 0.71   
3 10.17   27.35 72.23 0.42   
4 9.69   65.44 33.95 0.61   
5 8.58   65.72 33.07 1.21   
6 8.42   66.22 32.52 1.26   
7 9.45   65.77 33.39 0.84   
8 10.88   66.14 24.90 8.96   
9 14.00   22.10 77.43 0.47   
10 14.87   28.06 71.60 0.34   
11 20.10   27.99 68.15 3.86   
12 18.70   22.71 73.92 3.37   
13 15.10   26.84 68.34 4.82   
14 17.00   19.18 70.66 10.16   
15 18.90   50.53 48.93 0.54   
16 18.10   67.69 30.88 1.43   
17 15.70   66.56 32.02 1.42   
18 15.10   20.21 72.18 7.61   
19 14.20   58.99 36.24 4.77   
20 14.70   25.27 71.01 3.72   
22 15.30   23.09 75.96 0.95   
24 15.90   70.23 25.00 4.77   
26 20.40   59.73 34.86 5.41   
28 20.30   18.89 70.99 10.12   
30 22.30   57.50 39.98 2.52   
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Table D18. Physical properties for GIP_22_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 44.40 42.00 23.63 75.66 0.71 6.12 
1 39.60   48.29 49.66 2.05   
1.5 50.90   30.15 62.93 6.92   
2 56.10   13.97 65.90 20.13   
2.5 47.00   17.18 74.44 8.38   
3 50.70   18.83 70.05 11.12   
4 51.20   46.84 50.69 2.47   
5 64.80   10.95 63.47 25.58   
6 66.20   20.73 67.92 11.35   
7 66.70   10.82 56.62 32.56   
8 16.42   16.73 75.32 7.95   
9 17.18   17.76 77.32 4.92   
10 18.44   19.35 72.44 8.21   
11 16.24   14.40 73.02 12.58   
12 16.34   17.41 78.79 3.80   
13 17.02   21.18 73.52 5.30   
14 17.21   18.08 80.81 1.11   
15 15.78   15.25 69.54 15.21   
16 15.99   10.46 69.49 20.05   
17 16.79   16.52 73.07 10.41   
18 14.59   21.05 78.03 0.92   
19 16.33   9.82 62.99 27.19   
20 16.15   13.60 73.96 12.44   
22 17.76   12.34 73.87 13.79   
24 16.47   7.06 57.98 34.96   
26 16.88   10.80 66.15 23.05   
28 16.60   12.28 58.65 29.07   
30 18.70   9.76 51.22 39.02   
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Table D19. Physical properties for GIP_23_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 19.40 18.25 33.89 63.17 2.94 6.37 
1 17.10   28.76 54.85 16.39   
1.5 18.70   54.94 43.97 1.09   
2 18.30   56.91 36.86 6.23   
2.5 23.30   65.75 33.46 0.79   
3 21.40   61.61 33.68 4.71   
4 23.30   58.72 36.76 4.52   
5 23.00   31.04 66.39 2.57   
6 20.90   27.06 71.18 1.76   
7 22.40   26.58 69.83 3.59   
8 21.50   26.38 72.33 1.29   
9 21.50   24.34 75.62 0.04   
10 22.80   27.22 72.61 0.17   
11 23.01   21.88 62.53 15.59   
12 22.21   22.68 57.75 19.57   
13 19.90   9.28 37.64 53.08   
14 20.40   21.88 61.29 16.83   
15 19.80   26.43 59.75 13.82   
16 19.10   19.93 75.07 5.00   
17 18.70   26.56 53.95 19.49   
18 20.40   19.56 74.64 5.80   
19 23.00   20.38 72.92 6.70   
20 21.00   21.29 69.98 8.73   
22 16.07   16.01 73.39 10.60   
24 18.80   14.97 85.03 0.00   
26 16.45   21.42 78.17 0.41   
28 18.70   13.91 70.69 15.40   
30 16.31   12.50 69.00 18.50   
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Table D20. Physical properties for GIP_24_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 22.80 20.95 57.13 38.06 4.81 4.64 
1 19.10   27.38 71.70 0.92   
1.5 16.30   57.71 37.00 5.29   
2 18.00   64.36 35.01 0.63   
2.5 20.90   62.71 33.83 3.46   
3 18.90   71.24 26.85 1.91   
4 18.80   68.66 29.40 1.94   
5 19.40   27.92 71.78 0.30   
6 20.10   64.18 34.37 1.45   
7 16.50   42.36 34.77 22.87   
8 18.60   30.13 68.79 1.08   
9 19.60   32.11 67.15 0.74   
10 17.90   37.20 61.30 1.50   
11 15.32   26.45 72.45 1.10   
12 13.41   28.02 68.76 3.22   
13 12.83   26.09 73.56 0.35   
14 12.60   63.65 34.71 1.64   
15 12.50   22.92 76.70 0.38   
16 11.89   27.59 72.30 0.11   
17 12.29   21.23 70.74 8.03   
18 12.28   23.38 75.18 1.44   
19 12.39   24.00 75.34 0.66   
20 13.21   12.96 55.45 31.59   
22 13.90   17.75 66.46 15.79   
24 13.31   16.89 68.61 14.50   
26 13.65   15.58 72.33 12.09   
28 14.32   23.89 72.36 3.75   
30 13.52   30.22 69.27 0.51   
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Table D21. Physical properties for GIP_25_10MC. 
Sampl
e 
POC (µgC/mg 
sed) 
POC (0-
1cm) 
% 
Clay 
% 
Silt 
% 
Sand 
D50 
(µm) 
0.5 23.38 21.61 19.23 68.68 12.09 7.71 
1 19.83   61.47 37.71 0.82   
1.5 20.00   24.06 71.02 4.92   
2 20.05   65.10 34.37 0.53   
2.5 20.76   60.16 37.43 2.41   
3 19.96   67.56 31.08 1.36   
4 20.17   46.85 32.67 20.48   
5 20.14   24.59 71.51 3.90   
6 20.07   57.62 40.20 2.18   
7 19.62   23.51 57.59 18.90   
8 19.47   76.17 23.44 0.39   
9 18.59   60.13 39.12 0.75   
10 23.14   51.16 32.05 16.79   
11 16.59   68.37 27.29 4.34   
12 16.43   72.11 27.68 0.21   
13 15.64   74.79 25.04 0.17   
14 15.31   69.58 29.99 0.43   
15 15.33   39.11 60.07 0.82   
16 15.15   59.44 36.51 4.05   
17 15.02   73.63 25.51 0.86   
18 13.68   67.22 27.51 5.27   
19 13.74   76.78 22.73 0.49   
20 16.39   70.52 28.85 0.63   
22 17.49   77.24 22.57 0.19   
24 13.49   58.79 38.34 2.87   
26 15.93   74.36 25.19 0.45   
28 15.84   38.79 57.63 3.58   
30 19.35   55.55 41.37 3.08   
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APPENDIX E. TPAH AND TPH CONCENTRATIONS  
Table E. Summary of total polycyclic aromatic and petroleum hydrocarbons compounds. 
 PAH Compounds   
Acenaphthene Dibenzothiophene Phenanthrene 
Acenaphthylene    C1-Dibenzothiophenes    C1-Phenanthrenes 
Anthracene    C2-Dibenzothiophenes    C2-Phenanthrenes 
   C1-Phenanthrenes/Anthracenes    C3-Dibenzothiophenes    C3-Phenanthrenes 
   C2-Phenanthrenes/Anthracenes Dibenzo(a,h)anthracene    C4-Phenanthrenes 
   C3-Phenanthrenes/Anthracenes Ethylbenzene Pyrene 
   C4-Phenanthrenes/Anthracenes Fluoranthene    C1-Pyrenes 
Benzene Fluorene    C1-Fluoranthenes/Pyrenes 
   C1-Benzanthrene/chrysenes    C1-Fluorenes    C2-Fluoranthenes/Pyrenes 
   C2-Benzanthrene/chrysenes    C2-Fluorenes    C3-Fluoranthenes/Pyrenes 
   C3-Benzanthrene/chrysenes    C3-Fluorenes Toluene 
   C4-Benzanthrene/chrysenes Indeno(1,2,3-c,d)pyrene Xylenes, Total 
Benzo(a)anthracene Isopropylbenzene M-Xylene 
Benzo(b)fluoranthene Methylcyclohexane O-Xylene 
Benzo(k)fluoranthene 1-Methylnaphthalene P-Xylene 
Benzo(a)pyrene 2-Methylnaphthalene   
Benzo(e)pyrene 1-Methylphenanthrene   
Benzo(g,h,i)perylene Naphthalene   
Biphenyl    C1-Naphthalenes   
Cyclohexane    C2-Naphthalenes   
Chrysene    C3-Naphthalenes   
   C1-Chrysenes    C4-Naphthalenes   
   C2-Chrysenes 2,6-Dimethylnaphthalene   
   C3-Chrysenes 1,6,7-Trimethylnaphthalene   
   C4-Chrysenes Perylene   
 Alkanes  
n-C10 n-C20 n-C30 
n-C11 n-C21 n-C31 
n-C12 n-C22 n-C32 
n-C13 n-C23 n-C33 
n-C14 n-C24 n-C34 
n-C15 n-C25 n-C35 
n-C16 n-C26 Pristane 
n-C17 n-C27 Phytane 
n-C18 n-C28   
n-C19 n-C29   
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Table E1. TPAH and TPH concentrations for GIP_1_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 329.83 255.00 57.97 
1.5 1-1.5 ND ND ND 
2 1.5-2 292.96 231.90 45.65 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 201.32 143.60 116.60 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 494.49 408.70 42.33 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E2. TPAH and TPH concentrations for GIP_2_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 745.38 477.60 31.26 
1.5 1-1.5 ND 313.80 ND 
2 1.5-2 538.14 ND 59.31 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 627.14 442.20 36.09 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 608.02 400.90 33.65 
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Table E3. TPAH and TPH concentrations for GIP_3_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 170.41 143.00 ND 
1.5 1-1.5 ND ND ND 
2 1.5-2 662.86 472.30 79.26 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 465.41 267.70 27.45 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 505.55 396.30 66.80 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E4. TPAH and TPH concentrations for GIP_4_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 1010.27 651.50 62.71 
1.5 1-1.5 ND ND ND 
2 1.5-2 898.29 644.80 92.05 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 943.01 582.70 73.89 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 ND ND ND 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E5. TPAH and TPH concentrations for GIP_6_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 1341.94 990.10 46.96 
1.5 1-1.5 ND ND ND 
2 1.5-2 771.71 521.00 52.69 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 666.76 474.60 43.79 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 670.56 519.20 37.36 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E6. TPAH and TPH concentrations for GIP_7_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 348.78 174.60 ND 
1.5 1-1.5 ND ND ND 
2 1.5-2 517.53 502.20 56.40 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 384.52 382.30 56.80 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 302.28 262.80 25.41 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E7. TPAH and TPH concentrations for GIP_8_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 191.70 185.30 9.02 
1.5 1-1.5 ND ND ND 
2 1.5-2 344.60 335.10 17.13 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 96.34 92.20 17.36 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 120.90 111.90 11.02 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E8. TPAH and TPH concentrations for GIP_11_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 217.51 214.00 10.55 
1.5 1-1.5 ND ND ND 
2 1.5-2 229.37 223.80 56.58 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 129.50 128.20 11.00 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 136.10 131.90 12.82 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
 
 
 
 
 
 
 
 
 
 
 190 
 
Table E9. TPAH and TPH concentrations for GIP_12_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 272.08 246.70 ND 
1.5 1-1.5 ND ND ND 
2 1.5-2 825.55 700.00 70.71 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 60.92 60.90 33.48 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 610.27 455.70 30.14 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E10. TPAH and TPH concentrations for GIP_13_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 848.90 791.50 56.41 
1.5 1-1.5 ND ND ND 
2 1.5-2 1128.27 1003.50 81.91 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 746.67 591.10 42.43 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 961.73 858.20 43.59 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E11. TPAH and TPH concentrations for GIP_15_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 7553.29 7543.50 693.33 
1.5 1-1.5 ND ND ND 
2 1.5-2 6158.41 6133.20 375.89 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 516.93 489.50 40.60 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 578.73 557.30 41.55 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E12. TPAH and TPH concentrations for GIP_16_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 2512.24 2191.60 341.92 
1.5 1-1.5 ND ND ND 
2 1.5-2 309.09 309.10 66.51 
2.5 2-2.5 ND ND ND 
3 2.5-3 285.32 271.80 14.27 
4 3-4 264.77 242.50 25.26 
5 4-5 370.93 332.30 29.87 
6 5-6 ND ND ND 
7 6-7 425.90 374.10 19.13 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 277.47 220.90 33.51 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E13. TPAH and TPH concentrations for GIP_17_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 3077.25 3077.30 678.15 
1.5 1-1.5 ND ND ND 
2 1.5-2 427.18 415.30 61.98 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 ND ND ND 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 308.34 283.20 17.40 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E14. TPAH and TPH concentrations for GIP_18_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 1821.20 1821.20 324.02 
1.5 1-1.5 ND ND ND 
2 1.5-2 203.10 203.10 39.22 
2.5 2-2.5 ND ND ND 
3 2.5-3 196.10 187.00 22.47 
4 3-4 256.10 242.30 67.22 
5 4-5 243.50 225.60 11.65 
6 5-6 ND ND ND 
7 6-7 345.20 319.20 15.01 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 292.60 270.90 32.34 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
 
 
 
 
 
 
 
 
 
 
 196 
 
Table E15. TPAH and TPH concentrations for GIP_19_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 233.00 192.20 21.39 
1.5 1-1.5 ND ND ND 
2 1.5-2 294.50 290.10 34.73 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 151.20 148.10 14.78 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 216.00 212.00 15.71 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E16. TPAH and TPH concentrations for GIP_20_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 1715.60 1715.60 713.56 
1.5 1-1.5 ND ND ND 
2 1.5-2 236.90 235.70 26.63 
2.5 2-2.5 ND ND ND 
3 2.5-3 379.20 368.20 24.22 
4 3-4 557.50 513.60 128.50 
5 4-5 264.90 237.80 25.38 
6 5-6 ND ND ND 
7 6-7 369.20 347.10 24.89 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 225.70 221.60 12.12 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E17. TPAH and TPH concentrations for GIP_21_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 169.10 169.10 28.20 
1.5 1-1.5 ND ND ND 
2 1.5-2 147.88 139.50 11.08 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 84.03 79.60 6.72 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 246.39 238.40 19.62 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E18. TPAH and TPH concentrations for GIP_22_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 349.00 324.90 97.12 
1.5 1-1.5 ND ND ND 
2 1.5-2 155.80 152.90 18.78 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 207.40 204.30 15.11 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 171.10 165.00 11.09 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E19. TPAH and TPH concentrations for GIP_23_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 819.80 819.80 173.63 
1.5 1-1.5 ND ND ND 
2 1.5-2 342.60 335.90 35.18 
2.5 2-2.5 ND ND ND 
3 2.5-3 313.00 311.40 39.92 
4 3-4 334.80 323.50 323.44 
5 4-5 351.70 317.30 473.50 
6 5-6 ND ND ND 
7 6-7 297.20 272.60 72.62 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 224.20 215.60 22.47 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E20. TPAH and TPH concentrations for GIP_24_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 837.28 819.30 243.95 
1.5 1-1.5 ND ND ND 
2 1.5-2 297.51 287.00 67.35 
2.5 2-2.5 ND ND ND 
3 2.5-3 276.49 262.40 53.15 
4 3-4 223.11 199.70 21.00 
5 4-5 357.10 316.00 39.08 
6 5-6 ND ND ND 
7 6-7 ND 319.00 21.38 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 390.39 345.20 43.04 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E21. TPAH and TPH concentrations for GIP_25_10MC. 
Sample Interval (cm) 
Total PAH (ng/g) 
w/Perylene 
Total PAH (ng/g) w/o 
Perylene 
TPH 
(ng/g) 
0.5 0-0.5 ND ND ND 
1 0.5-1 72.60 72.60 16.36 
1.5 1-1.5 ND ND ND 
2 1.5-2 1100.47 1085.80 98.14 
2.5 2-2.5 ND ND ND 
3 2.5-3 ND ND ND 
4 3-4 ND ND ND 
5 4-5 406.45 386.80 42.02 
6 5-6 ND ND ND 
7 6-7 ND ND ND 
8 7-8 ND ND ND 
9 8-9 ND ND ND 
10 9-10 275.15 245.00 25.48 
11 10-11 ND ND ND 
12 11-12 ND ND ND 
13 12-13 ND ND ND 
14 13-14 ND ND ND 
15 14-15 ND ND ND 
16 15-16 ND ND ND 
17 16-17 ND ND ND 
18 17-18 ND ND ND 
19 18-19 ND ND ND 
20 19-20 ND ND ND 
22 20-22 ND ND ND 
24 22-24 ND ND ND 
26 24-26 ND ND ND 
28 26-28 ND ND ND 
30 28-30 ND ND ND 
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Table E22. TPAH concentrations for OSAT sediment samples.  
ID Station ID [TPAH] 
34 Berth 6 Sec B 230.00 
35 Coke Dock Sec C 184.00 
36 SD-20100916-GY01-FFC1-HC-001_BDO 141.55 
37 SE-20100911-MVIP-MP062-34-01_BDO 258.90 
39 SE-20100903-MVIP-GI010-06-01_BDO 221.43 
40 SE-20100927-GY-ALTNF015-HC-014_BDO 6113.71 
41 SE-20100927-MVIP-STO27-17-01_BDO 300.35 
43 SE-20100928-GY-NF008-HC-016_BDO 282.41 
45 SE-20101001-GY-ALTNF001-BT-020_LLI 520.00 
46 SE-20101001-GY-ALTNF001-HC-021_BDO 10785.48 
47 SE-20101005-OV01-4.44-HC-040_LLI 145.90 
48 SE-20101009-GY-ALT_FF_002-HC-035_BDO 188.33 
49 SE-20101009-GY-FF001-HC-036_BDO 168.48 
50 SE-20101009-OV-D100S-HC-055_BDO 208.79 
51 SE-20101010-OV-D050S-HC-063_BDO 393.58 
52 SE-20101011-OV-S012S-HC-071_BDO 152.79 
53 SE-20100826-MVIP-SA137-63-01_BDO 251.41 
54 SE-20100903-MVIP-WD019-16-01_BDO 177.74 
55 SE-20100905-MVIP-WD101-60-01_BDO 283.55 
56 SE-20100908-MVIP-WD079-33-01_BDO 368.04 
57 SE-20100909-MVIP-WD087-60-01_BDO 405.07 
58 SE-20100911-MVIP-MP148-60-01_BDO 293.55 
59 SE-20100921-MVIP-GI046-30-01_BDO 173.54 
60 SE-20100925-OV01-1.14-HC-007_LLI 180.20 
61 SE-20100926-GY-NF010-HC-009_BDO 416.87 
64 SE-20100927-GY-NF013-HC-012_BDO 1044.32 
65 SE-20100927-GY-NF014-HC-013_BDO 462.24 
66 SE-20100927-MVIP-BMO4-11-01_BDO 233.72 
67 SE-20100928-GY-NF009-HC-017_BDO 1288.49 
68 SE-20100928-OV01-0.00-HC-021_LLI 296.80 
69 SE-20100930-MVIP-SA119-60-01_BDO 169.75 
70 SE-20101001-GY-LBNL1-BT-019_LLI 340.00 
71 SE-20101001-GY-LBNL1-HC-019_BDO 2662.73 
72 SE-20101002-GY-FF010-HC-024_BDO 1137.12 
73 SE-20101012-GY-D013S-HC-044_BDO 200.63 
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TPAH concentrations for OSAT sediment samples, continued. 
ID Station ID [TPAH] 
74 SE-20101013-GY-D055S-HC-047_BDO 231.59 
75 SE-20101013-GY-FFMT2-HC-048_BDO 218.47 
78 SE-20101017-GY-D040S-BT-052_LLI 8900.00 
79 SE-20101017-GY-D040S-HC-052_BDO 27583.64 
80 SE-20101009-GY-D019S-HC-033_BDO 148.72 
81 SE-20101009-GY-FF003-HC-034_BDO 149.92 
82 SE-20101009-OV-M033S-HC-051_BDO 296.57 
83 SE-20101009-OV-M039S-HC-050_BDO 161.97 
84 SE-20101010-OV-D096S-HC-059_BDO 230.25 
85 SE-20101010-OV-M005S-HC-058_BDO 192.33 
86 SE-20101010-OV-M008S-HC-057_BDO 182.47 
88 SE-20101019-GY-LBNL14-HC-063_BDO 690.09 
89 SE-20101019-GY-LBNL9-HC-066_BDO 291.94 
90 SE-20101016-MVIP-GI040-28-01_BDO 144.61 
91 SE-20101016-MVIP-WD057-60-01_BDO 323.18 
92 SE-20101016-MVIP-WD077-45-01_BDO 214.56 
93 SE-20101017-GY-D038SW-BT-053_LLI 3903.40 
94 SE-20101019-GY-LBNL4-HC-064_BDO 536.44 
95 SE-20101020-GY-LBNL12-HC-069_BDO 314.00 
96 SE-20101023-OV-M207S-HC-142_LLI 163.00 
97 T001-0064-100823-SD-1 229.70 
107 T001-0042-100824-SD-1 238.30 
113 SE-20100926-GY-NF011-HC-010_BDO 932.05 
115 SE-20100927-GY-LBNL17-HC-015_BDO 159.76 
117 SE-20100928-GY-LBNL5-HC-018_BDO 1012.03 
118 SE-20101001-GY-ALTNF001-HC-020_BDO 12286.20 
119 SE-20101001-GY-NF006MOD-HC-022_BDO 10572.28 
120 SE-20101005-OV01-4.44-BT-040_LLI 268.00 
121 SE-20101005-OV01-4.45-HC-039_LLI 643.60 
122 SE-20101007-OV01-2.27-HC-041_LLI 315.80 
123 Berth 7 Sec B 411.00 
124 fs5dlabrg.01.01000246 447.00 
126 SE-20101009-OV-M037S-HC-048_BDO 340.57 
127 SE-20101009-OV-S016SW-HC-047_BDO 206.02 
128 SE-20101010-OV-D084S-HC-062_BDO 192.60 
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 TPAH concentrations for OSAT sediment samples, continued. 
ID Station ID [TPAH] 
129 SE-20101010-OV-M020S-HC-056_BDO 311.66 
130 SE-20101011-OV-M001SW-HC-075_BDO 147.56 
131 SE-20101011-OV-M011S-HC-068_BDO 169.64 
133 SE-20101016-MVIP-WD067-33-01_BDO 162.99 
134 SE-20101017-GY-D031S-BT-050_LLI 7300.00 
135 SE-20101017-GY-D042S-HC-054_BDO 9968.98 
137 SE-20101019-GY-LBNL13-HC-067_BDO 281.30 
139 T001-1347-100803-SD-1 590.30 
146 SE-20100824-MVIP-WD090-60-01_BDO 208.25 
147 SE-20100825-MVIP-GI029-16-01_BDO 197.52 
148 SE-20100825-MVIP-WD053-61-01_BDO 220.12 
149 SE-20100826-MVIP-GI048-30-01_BDO 170.46 
151 SE-20100904-MVIP-WD057-14-01_BDO 143.99 
153 SE-20100905-MVIP-WD090-60-01_BDO 349.58 
154 T005-SC021-100601-SD-1 7789.00 
157 SE-20100922-GY-LBNL3-HC-008_BDO 235.98 
158 SE-20100924-OV01-1.20-HC-001_LLI 151.10 
161 SE-20100926-GY-NF012-HC-011_BDO 195.46 
162 SE-20100928-OV01-1.02-HC-019_LLI 480.70 
163 SE-20101002-GY-FF005-HC-023_BDO 466.50 
164 SE-20101002-GY-LBNL7-HC-025_BDO 208.30 
165 SE-20101003-GY-FF004-HC-026_BDO 305.61 
166 SE-20101007-OV01-2.26-HC-042_LLI 200.50 
167 SE-20101009-OV-M015S-HC-053_BDO 202.31 
168 SE-20101010-OV-D085S-HC-061_BDO 243.07 
169 SE-20101010-OV-D090S-HC-060_BDO 247.31 
170 SE-20101011-OV-D077S-HC-066_BDO 141.24 
171 SE-20101011-OV-M002SW-HC-076_BDO 191.80 
172 SE-20101011-OV-S024SW-HC-077_BDO 179.02 
173 SE-20101013-GY-FFMT1-HC-049_BDO 162.57 
174 SE-20101015-RC-S044S-HC-061_LLI 323.60 
175 SE-20101016-MVIP-GI064-39-01_BDO 170.80 
176 SE-20101016-MVIP-WD018-17-01_BDO 141.29 
177 SE-20101016-MVIP-WD042-25-01_BDO 150.17 
178 SE-20101017-GY-D031S-HC-050_BDO 15896.91 
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TPAH concentrations for OSAT sediment samples, continued. 
 ID Station ID [TPAH] 
179 SE-20101017-GY-D034S-HC-051_BDO 566.84 
180 SE-20101017-GY-D038SW-HC-053_BDO 9904.94 
181 SE-20101017-GY-D042S-BT-054_LLI 160.00 
182 SE-20101017-GY-D044S-HC-055_BDO 6248.93 
185 SE-20101018-GY-D021S-HC-061_BDO 191.85 
186 SE-20101019-GY-D068S-HC-062_BDO 302.93 
187 SE-20101019-GY-LBNL10-HC-068_BDO 184.36 
190 T001-R674-100904-SD-1 143.80 
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APPENDIX F. DISTRIBUTION GRAPHS  
 
Figure F1. Distribution of seafloor slope values with increasing distance from the well. 
 
 
Figure F2. Distribution of average grain sizes with increasing distance from the well. 
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Figure F3: Distributions of POC as distances increases from the well. 
 
 
 
Figure F4. Distribution of POC fluxes to surface sediments (0-1 cm) from the 2010 and 
2011 R/V Cape Hatteras research cruises with increasing distance from well. 
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Figure F5. Distribution of POC inventories to surface sediments (0-1 cm) from the 2010 
and 2011 R/V Cape Hatteras research cruises with increasing distance from well. 
 
 
 
Figure F6. Distribution of POC fluxes to surface sediments (0-1.5 cm) from the 2010 and 
2011 R/V Cape Hatteras research cruises with increasing distance from well. 
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Figure F7: Distribution of 210Pbxs fluxes to surface sediments (0-1 cm) from the 2010 and 
2011 R/V Cape Hatteras research cruises with increasing distance from well. 
 
Figure F8: Distribution of 210Pbxs inventories to surface sediments (0-1 cm) from the 
2010 and 2011 R/V Cape Hatteras research cruises with increasing distance from well. 
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Figure F9: Distribution of short term based 210Pbxs fluxes to surface sediments (0-1.5 cm) 
from the 2010 and 2011 R/V Cape Hatteras research cruises with increasing distance from 
well. 
 
 
 
Figure F10. Distribution of TPH concentrations with increasing distance from well. 
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Figure F11. Distribution of TPH inventories with increasing distance from well. 
 
 
Figure F12. Distribution of TPAH concentrations with increasing distance from well. 
 
0
200
400
600
800
14 20 12 13 11 16 15 21 19 17 10 8 4 18 3 7 2 5 1
ng
 c
m
-2
Station
TPH Inventory
0
5000
10000
15000
20000
25000
30000
14 78 18
0
11
8 12 51 11
5 94 12
8 21 17
0
18
6
17
1
13
1
16
6 58 49 31 12
9 7 56 12
6
60
12
5
53 82
15
8
14
7
ng
 g
-1
Station
[TPAH]
 213 
 
 
Figure F13. Log scale (base 10) distribution of TPAH concentrations with increasing 
distance from well. 
 
 
Figure F14. Distribution of TPAH fluxes to surface sediments (0-1 cm) from the 2010 and 
2011 R/V Cape Hatteras research cruises with increasing distance from well. 
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Figure F15. Distribution of TPAH inventories to surface sediments (0-1 cm) from the 2010 
and 2011 R/V Cape Hatteras research cruises with increasing distance from well. 
 
 
 
Figure F16. Distribution of TPAH fluxes to surface sediments (0-1.5 cm) from the 2010 
and 2011 R/V Cape Hatteras research cruises with increasing distance from well. 
 
 
 
 
 
 
0
200
400
600
800
14 20 12 13 11 16 15 21 19 17 10 8 9 4 18 3 6 7 2 5 1
ng
 c
m
-2
Station
TPAH Inventory
-50
50
150
250
350
450
550
650
14 20 12 25 26 13 11 16 15 21 19 28 29 17 10 8 9 18 3 6 7 2 1
ng
 c
m
-2
 y-
1
Station
Short Term TPAH Flux
215 
 
APPENDIX G. LOG TRANSFORMATIONS  
 
APPENDIX G:  
All 
 
Figure G1. Untransformed and log transformed distributions of TPAH.  
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Figure G2. Untransformed and log transformed distributions of TPH.  
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Figure G3. Untransformed and log transformed distributions of TPAH flux.  
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Figure G4. Untransformed and log transformed distributions of POC inventory.  
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Figure G5. Untransformed and log transformed distributions of TPAH inventory.  
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Figure G6. Untransformed and log transformed distributions of TPAH.  
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Figure G7. Untransformed and log transformed distributions of TPAH flux.  
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Figure G8. Untransformed and log transformed distributions of 210Pbxs flux.  
0.02 0.04 0.06 0.08 0.10 0.12
PbxsFlux
0
10
20
30
40
Pe
rc
en
t
Distribution of PbxsFlux
-3.6 -3.3 -3.0 -2.7 -2.4 -2.1
log_pbxsflux
0
5
10
15
20
25
30
Pe
rc
en
t
Distribution of log_pbxsflux
 223 
 
 
Figure G9. Untransformed and log transformed distributions of POC inventory.  
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Figure G10. Untransformed and log transformed distributions of TPAH inventory.  
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Figure G11. Untransformed and log transformed distributions of 210Pbxs inventory.  
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Figure G12. Untransformed and log transformed distributions of TPAH. 
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Figure G13. Untransformed and log transformed distributions of TPH. 
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Figure G14. Untransformed and log transformed distributions of MAR. 
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Figure G15. Untransformed and log transformed distributions of POC flux. 
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Figure G16. Untransformed and log transformed distributions of TPAH flux. 
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Figure G17. Untransformed and log transformed distributions of POC inventory. 
2.25 3.75 5.25 6.75 8.25
POCInv
0
10
20
30
40
50
60
Pe
rc
en
t
Distribution of POCInv
0.6 0.9 1.2 1.5 1.8 2.1
log_pocinv
0
10
20
30
40
50
60
Pe
rc
en
t
Distribution of log_pocinv
 232 
 
 
Figure G18. Untransformed and log transformed distributions of TPAH inventory. 
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Figure G19. Untransformed and log transformed distributions of TPAH.  
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Figure G20. Untransformed and log transformed distributions of POC inventory.  
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Figure G21. Untransformed and log transformed distributions of TPAH inventory.  
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Figure G22. Untransformed and log transformed distributions of 210Pbxs inventory.  
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